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.  Preface  to  the  Thirteenth  Edition  in  German. 

As  an  appendix  to  the  section  on  the  bones  I  have  added  to  the  first  volume 
of  the  13th  German  edition  of  my  Hand-Atlas  some  eighteen  roentgenograms 
made  from  living  persons,  by  Dr.  Gustav  Bucky,  Director  of  the  Roentgenological 
Department  of  the  Virchow  Hospital  in  Berlin.  They  have  been  taken  in  large 
part  from  a  voluminous  roentgenological  atlas  that  Dr.  Bucky  and  I  have  been 
engaged  in  preparing  during  several  years  past  and  which  will  soon  be  published 
by  Paul  B.  Hoeber  of  New  York;  a  few  of  the  roentgenograms  have  been  especially 
prepared  at  my  request.  I  desire  here  to  give  my  heartiest  thanks  both  to  my 
colleague  Dr.  Bucky  for  the  preparation  of  the  roentgenograms,  and  to  Paul 
B.  Hoeber  for  permission  to  use  them.  I  have  laid  great  stress  upon  the  most 
careful  reproduction  of  these  photographs;  the  cliches  have  been  prepared  by 
Scheiter  and  Giesecke,  A.G.,  Leipzig,  under  my  continuous  control  and  to  my 
entire  satisfaction. 

Since  the  interpretation  of  roentgenograms  is  often  very  difficult  for  the 
unaccustomed  eye  I  have  given  especial  care  to  the  preparation  of  the  explanatory 
diagrams  that  accompany  them.  These  diagrams  have  been  drawn  by  myself 
according  to  the  principles  laid  down  in  the  “Preliminary  Remarks  to  the  Inter¬ 
pretation  of  Roentgenograms.”  I  have  made  the  attempt  to  make  the  perspec¬ 
tive  relations  of  the  contours  of  the  bones  clearly  understandable  in  this  way. 
I  have  thus  been  able  in  the  tracings  to  produce  a  certain  plastic  effect  or  at  least 
to  make  clear  the  reciprocal  depth  relations  of  the  single  contours. 


W.  Spalteholz. 
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Structure  of  the  Bones 


The  skeleton  (sceleton)  is  composed  of  the  bones  (ossa),  of  their  cartilages  (cartilagines) , 
and  of  the  ligaments  (ligamenta),  which  unite  the  bones  with  one  another  and  with  the  cartilages. 
The  number  of  bones  in  the  adult  (exclusive  of  the  small  bones  of  the  ear  and  the  sesamoid  bones) 
is  two  hundred. 

Structure  of  the  Bones. 

The  bones  (see  figures  I  and  II)  are  very  firm,  hard  structures,  whitish  in  color  though 
somewhat  yellow  or  red  according  to  their  content  in  blood.  They  consist,  in  the  main,  of  the 
bony  substance  ( substantia  os  sea)  and  of  the  bone  marrow  (medulla  ossium)  lying  within  them. 
The  bone  substance  determines  the  form  of  the  bones  but  it  is  always  covered;  for  the  most  part 
it  is  covered  externally  by  a  membrane,  the  periosteum,  rich  in  blood  vessels  and  nerves ;  through 
the  mediation  of  this,  the  union  of  the  bones  with  the  ligaments,  with  the  tendons  and  muscles, 
as  well  as  with  other  neighboring  structures,  is  established.  In  some  places  the  bony  substance 
goes  over  directly  into  connective  substances  of  other  kinds;  at  the  joint  slits  the  joint  surface 
(facies  articularis)  is  usually  covered  by  joint  cartilage  (cartilago  articularis)  of  different  structure. 

Bone  substance  (see  figures  II— XVIII)  alone  remains  over  after  destruction  of  the 
uncalcified  soft  parts  of  the  bone  by  bacteria  (putrefaction)  or  by  treatment  by  chemical  methods 
(maceration).  Next  to  the  teeth  it  is  the  hardest  tissue  of  the  body  and  is  found  (recognizable 
by  the  naked  eye)  in  the  human  body  in  two  forms :  (1)  as  a  tough  rounded  mass,  substantia  com- 
pacta,  of  solid  bony  tissue,  especially  in  the  middle  portions  of  the  tubular  bones  of  the  extremities, 
and  (2)  as  a  loosely  structured  mass  consisting  of  thin  plates  and  columns,  (substantia  spongiosa) 
or  spongy  bony  tissue  in  the  end  pieces  of  the  tubular  bones  of  the  extremities  as  well  as  in  the 
other  bones.  The  two  forms  go  everywhere  directly  and  inseparably  over  into  one  another,  are 
in  the  whole  bone  and  in  its  single  parts  arranged  essentially  according  to  the  mechanical  laws 
based  upon  the  demands  made  upon  them  and  show,  accordingly,  in  the  single  bones  a  charac¬ 
teristic  behavior.  This  arrangement  is  recognizable  with  variable  distinctness  in  cross  sections  of 
the  bones  and  in  polished  preparations,  in  decalcified  bones  that  have  been  made  transparent 
and  in  roentgenograms  (see,  for  example,  figures  IV,  V,  XIV,  and  328  a). 

The  outermost  layer  of  the  bony  substance,  the  substantia  corticalis,  is,  in  the  short  bones 
and  in  the  terminal  pieces  (epiphyses)  of  the  tubular  bones,  formed  of  a  thin  layer  of  substantia 
spongiosa,  in  the  middle  portions  (diaphyses)  of  the  tubular  bones  and  in  the  other  bones,  of  a 
strong  layer  of  substantia  compacta  (see  figures  IX— XVIII). 

The  substantia  compacta,  in  especially  thick  masses,  forms  the  walls  of  the  middle  piece 
of  the  tubular  bones  of  the  extremties  where  it  surrounds  like  a  mantle  a  large  unitary  space, 
the  medullary  cavity  (cavum  medulläre)  (see  figures  I  and  III— V).  This  cavity  is  directly  connected 
with  the  innumerable  small  spaces  that  lie  between  the  columns  of  the  substantia  spongiosa— spaces 
that  communicate  with  one  another. 

The  bone  marrow  (see  figure  II)  is  a  soft  mass  that  completely  fills  the  medullary  space 
and  the  small  spaces  of  the  substantia  spongiosa  of  all  the  bones;  it  is  found  also  in  the  larger 
Haversian  canals.  According  to  the  varying  macroscopic  appearances  (due  to  the  varying  content 
in  fat  we  distinguish  the  red  bone  marrow  (medulla  ossium  rubra),  which  is  very  soft  and  semi- 
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fluid  and  the  yelloiv  bone  marrow ,  or  fat  marrow  ( medulla  ossium  flava),  which  resembles  sub¬ 
cutaneous  fatty  tissue.  In  the  foetus  and  in  the  new-born  one  finds  only  red  marrow  in  all  of  the 
bones.  But,  even  in  childhood,  a  fatty  change  in  the  marrow  begins  in  the  periphery  of  the 
extremities  and  extends  proximalward  toward  the  trunk  so  that,  in  the  adult,  all  the  short  and 
the  long  bones  of  the  extremities  contain  almost  exclusively  yellow  marrow;  this  is  true  also  of 
the  middle  portion  of  the  clavicle.  On  the  other  hand,  red  marrow  continues  to  exist  throughout 
the  whole  of  life  in  the  bones  of  the  trunk  and  of  the  skull  and  it  is  also  often  met  with  in  the 
proximal  portions  of  the  humerus  and  the  femur  (see  figure  II).  In  older  and  severely  ill  persons 
the  fat  may  vanish  entirely  from  the  yellow  marrow;  the  marrow  then  becomes  gelatinous  and 
of  a  reddish  yellow  color  and  is  called  gelatinous  bone  marrow  (medulla  ossium  gelatinosa). 

The  substantia  compacta  is  penetrated  by  numerous  small  tubules  (Haversian  canals) 
(see  figure  VIII).  These  are  more  or  less  completely  filled  by  the  blood  vessels  that  run  through 
them,  usually  of  the  structure  of  capillaries,  but  they  may  contain  also  small  amounts  of  fat 
and  of  marrow  tissue.  These  canals  all  communicate  with  one  another,  run  in  the  tubular  bones 
mainly  in  the  longitudinal  direction  of  the  bones,  are  connected  with  one  another  by  a  large 
number  of  transverse  canals  and,  on  the  external  and  internal  surface  of  the  bones,  open  into 
the  nutrient  canals  ( canales  nutricii).  Their  arrangement  and  their  size  relations  are  illustrated 
in  figure  VIII.  The  columns  of  the  spongiosa  do  not  contain  Haversian  canals. 
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Caput  femoris 


Periosteum,  dissected  off  and  turned  back 


Free  surface  of  the  substantia  ossea 


Tendo  (m.  psoas  major) 


Medulla  ossium 


Cavum  medulläre 


Ligamentum 
iliofemorale 
(cut  through) 


Ligamentum  teres 
(cut  through) 


Facies  articularis 
with 

cartilago  articularis 


Trochanter  major 


I.  Proximal  part  of  a  freshly  prepared 

right  femur  of  an  adult,  anterior  view. 

A  piece  of  the  periosteum  has  been  dissected  off  and  turned  back. 

In  the  distal  portion,  the  anterior  half  of  the  substantia  compacta  has  been  sawed  away  and  the 
marrow  exposed;  from  the  marrow  a  small  piece  has  been  removed  so  that  the  marrow  cavity 

is  made  visible. 
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Trochanter  major 

i 

i 


Cartilago  articularis 
Substantia  spongiosa 

Medulla  ossium  rubra 


Trochanter  minor 


Caput  femoris 
I 

I 


Medulla  ossium  flava 


Substantia  compacta 


II.  Proximal  part  of  freshly  prepared  right  femur 

of  an  adult, 


Frontal  section-made  with  a  saw.  Posterior  half  viewed  from  in  front. 

(The  lines  drawn  in  the  substantia  spongiosa  are  schematic.) 
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III.  Proximal  half  of  the  right  tibia  of  an  adult, 

viewed  from  the  back  and  the  side. 

A  piece  of  the  substantia  compacta  has  been  sawed  out  in  order  to  show  the  course  of  the  canalis 

nutricius  from  the  surface  to  the  marrow  cavity. 


Structure  of  the  Bones  (Continuation). 

On  the  surface  of  most  bones  one  can  see  one  or  several  larger  openings,  foramina  nutricia, 
from  each  of  which  a. canal,,  canalis  nutricius ,  leads  into  the  marrow  cavity  or  into  the  spaces 
of  the  substantia  spongiosa.  These  canals  are  lined  by  a  continuation  of  the  periosteum  and  contain 
the  rasa  nutricia ,  vessels,  which  serve  essentially  for  the  nutrition  of  the  bones,  as  well  as  vasomotor 
nerves.  In  the  diaphyses  of  the  tubular  bones  these  canals,  owing  to  uneven  growth  of  the  two 
bony  end-pieces,  perforate  the  compacta  at  a  very  acute  angle  and  are  therefore  relatively  long. 


XII 


Structure  of  the  Bones. 


IV.  Proximal  end  of  the  macerated  right  femur 

of  an  adult,  sawed  through  in  frontal  section,  in  the  natural  state. 
Dorsal  half,  viewed  from  the  ventral  surface. 


Size,  1 : 1. 
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V.  Proximal  end  of  the  macerated  right  femur 

of  an  adult, 

sawed  through  in  frontal  section,  decalcified  and  made  transparent. 
Dorsal  half,  viewed  from  the  ventral  surface. 

Size.  1 : 1. 


XIV 


Structure  of  the  Bones 


Medial 


Distal 


Proximal 


VI.  Distal  portion  of  the  body  of  the  macerated 

right  tibia  of  an  adult, 

sawed  through  in  frontal  section.  Dorsal  half,  viewed  from  the  ventral  surface. 

Size,  8 : 1. 
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VII.  Relation  of  the  substantia  compacta  and  the 

substantia  spongiosa 

A  piece  of  the  bony  structure  represented  in  figure  VI  has  been 
further  enlarged  and  schematized. 


Size,  about  10 : 1 
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VIII.  A  sector  of  the  substantia  compacta 
of  a  macerated  femur  of  an  adult, 

after  polishing.  Size,  12 : 1. 

The  small  spaces  shown  are  the  Haversian  canals. 
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Behind 


Right 


Above 


Below 


IX.  Lumbar  vertebra,  vertebra  lumbalis, 

ground  sagittal  section,  from  the  side. 


Above 


Below 


In  front 


Left 


X.  Lumbar  vertebra,  vertebra  lumbalis , 

ground  frontal  section,  from  in  front. 


XVIII 


Structure  of  the  Bones. 


XI.  Lumbar  vertebra,  vertebra  lumbalis, 

ground  horizontal  section,  from  above. 


XII.  Fourth  lumbar  vertebra,  vertebra  lumbalis  IV, 

decalcified  and  made  transparent,  viewed  from  above. 

The  cranial  and  caudal  parts  of  the  vertebral  body  have  been  sawed  off  in  horizontal 
section,  so  that  only  a  disc  approximately  1  cm  in  thickness  remains. 
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XIII.  Right  upper  arm  bone,  humerus, 

upper  extremity, 

ground  frontal  section,  from  in  front. 
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Epiphysea 

junction 


XIV.  Right  thigh  bone,  femur, 

upper  extremity,  . 

ground  frontal  section,  from  in  front. 
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XV.  Right  thigh  bone,  femur , 

inferior  extremity, 

ground  frontal  section,  from  in  front. 
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Epiphyseal 

junction 


XVI.  Right  shin  bone,  tibia, 

upper  extremity, 

ground  frontal  section,  from  in  front. 
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XVII.  Right  shin  bone  and  calf  bone, 

tlblCL  6t  fibula,  inferior  extremity, 
ground  frontal  section,  from  in  front. 


Epiphyseal 

junction 
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XVIII.  Right  heel  bone,  calcaneus, 

ground  sagittal  section,  viewed  from  the  side. 


Skeleton 


Extremitas 

superior 


Pelvis 


Truncus 


Extremitas 

inferior 


1.  Skeleton,  sceleton, 


anterior  view. 


2 


Skeleton 


f 


Kxtremitas 

inferior 
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Trunens  — 


Kxtremitas 

superior 


Pelvis  — -> 


2.  Skeleton,  sceleton,  viewed  from  the  right. 
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Salens  sagittalis 


Margo  lambdoidens 


Protuberantia  occipitalis  interna 


Fossa  occipitalis  superior 
^  Sulcus  transversus 


Margo  .  \ 
mastoideus 


,  Squama 
occipitalis 


Fossa  occipitalis 
inferior 


Processus  jugularis 


Pars  lateralis 


\  \  Sulcus  transversus 

Canalis  condyloideus 
\  \  Incisura  jugularis 

t  \  Probe  in  canalis  hypoglossi 
\  \  Processus  intrajugularis 
\  Tuberculum  jugulare 

Sulcus  petrosus  inferior 
Clivus 


3.  Occipital  bone, 

os  occipitale, 

viewed  from  in  front. 

The  unpaired  OS  occipitale  Pars  basilaris 
(occipital  bone)  (see  also  Figs.  4,  5, 

57,  58  and  61 — 68)  forms  the  posterior  inferior  part  of  the  skull.  It  is  divisible  into  four  parts 
(see  also  p.  67):  an  unpaired  basilar  part  (pars  basilaris),  an  unpaired  squama-occipital  part 
(squama  occipitalis)  and  the  paired  lateral  parts  (partes  laterales).  These  parts  are  so  arranged 
around  the  oblong  large  occipital  foramen  (foramen  occipitale  magnum)  that  the  pars  basilaris- 
lies  in  front  of  the  foramen,  the  squama  occipitalis,  behind  and  above  it,  while  the  partes  late¬ 
rales  lie  lateral  from  it.  Through  the  great  occipital  foramen  pass  the  meningeal  rami  of  the 
vertebral  arteries,  the  vertebral  arteries  themselves,  the  anterior  and  posterior  spinal  arteries, 
the  basilar  plexus,  the  nn.  accessorii,  and  the  medulla  oblongata.  The  border-line  between  pars 
basilaris  and  pars  lateralis  corresponds  to  the  canalis  hypoglossi;  the  border-line  between  pars 
lateralis  and  squama  occipitalis  extends  from  the  posterior  border  of  the  foramen  occipitale 
magnum  transversely  towards  the  middle  of  margo  mastoideus.  (Development  see  p.  67  a.) 

The  pars  basilaris  (see  also  Figs.  4,  5,  61,  62  and  65 — 68)  presents,  up  to  about  the 
twentieth  year  of  life,  a  rough  surface  in  front  corresponding  to  its  attachment  to  the  body  of 
the  sphenoid  bone;  the  union  is  effected  by  a  layer  of  hyaline  cartilage  which  ossifies  later  (fissura 
and  synchodrosis  sphenooccipitalis).  The  two  lateral,  slightly  jagged  edges  lie  upon  of  the  poste¬ 
rior  angle  of  the  petrous  portion  of  the  temporal  bone  (fissura  and  synchondrosis  petrooccipita- 
lis);  on  the  upper  surface  along  this  edge  is  situated  the  groove,  formed  by  the  two  bones  in 
common,  corresponding  to  the  sulcus  petrosus  inferior  (for  the  sinus  petros.  inf.).  The  posterior 
border,  sharp  in  the  middle,  is  smooth  and  concave,  and  forms  the  anterior  circumference  of 
the  for.  occip.  mag..  The  superior  surface  is  smooth  and  slightly  concave  in  a  frontal  direction;  it 
helps  to  form  the  clivus  (see  p.  6)  inasmuch  as  it  is  directly  continous  with  the  posterior  surface 
of  the  dorsum  sellae  of  the  sphenoid.  The  clivus  gives  support  to  the  pons,  the  vertebral  arte¬ 
ries,  the  basilar  artery  and  their  branches.  The  inferior  surface  presents  in  the  median  line  a 
small  projection,  the  pharyngeal  tubercle  (tuber culum  pharyngeum)  (for  the  attachment  of  the 
lig.  longitud.  ant.  and  the  m.  constrictor  pharyngis  sup.),  and  also  alternating  ledges  for  the 
m.  rectus  capitis  ant.  and  the  m.  longus  capitis.  To  the  pars  basilaris  belong  also  the  frontal 
part  of  the  condylus  occipitalis  and  the  tuberculum  jugulare  on  each  side  (see  p.  4). 
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4.  Occipital  bon©,  OS  occipital c,  viewed  from  behind. 


The  partes  lateralis  (see  also  Figs.  3,  5,  61,  62  and  65 — 68)  by  their  medial  edges 
form  the  lateral  borders  of  the  great  occipital  foramen;  the  anterior  portion  of  the  lateral  mar¬ 
gin  is  attached  to  the  posterior  angle  of  the  petrous  portion  of  the  temporal  bone  and  helps  to 
form  the  fissura  petrooccipitalis;  it  presents  a  smooth  concavity,  the  incisura  jugularis,  which  is 
divided  by  the  small  processus  intrajugularis  into  a  larger  lateral,  posterior,  and  a  smaller 
medial,  anterior  fossa,  which,  with  the  corresponding  notches  of  the  petrous  portion  of  the 
temporal  bone,  help  to  form  the  similarly  divided  foramen  jugulare.  The  lateral  compartment 
of  the  jugular  foramen  gives  passage  to  the  internal  jugular  vein;  the  medial  compartment  to 
the  sinus  petrosus  inf.,  the  n.  glossopharyngeus,  n.  vagus,  n.  accessorius,  ganglion  superius  n. 
glossopharyngei  and  the  ganglion  jugulare  n.  vagi.  The  posterior  part  of  the  lateral  border, 
margo  mastoideus,  is  rough  and  unites  with  the  occipital  margin  of  the  mastoid  portion  of  the 
temporal  bone  (sutura  Qccipitomastoidea).  At  the  lateral  angle  between  the  two  divisions  of 
the  lateral  border,  the  processus  jugularis  projects  upward,  being  surrounded  medianward  and 
behind  by  the  sulcus  transversus  (for  the  sinus  transversus).  Median  from  this  lies  an  oblong, 
smooth  protuberance,  tuberculum  jugulare,  and  at  the  corresponding  spot  on  the  inferior  sur¬ 
face  the  oval  occipital  condyle  (condylus  occipitalis),  which  is  covered  with  cartilage;  its  anterior 
portion  overlaps  the  pars  basilaris;  the  condyle  is  curved  so  as  to  be  convex  in  the  sagittal 
and  frontal  direction.  The  long  diameters  of  the  right  and  left  condyles  converge  in  front. 
Between  the  jugular  tubercle  and  the  occipital  condyle  is  seen  the  short  and  sometimes  double 
canalis  hypoglossi  (0.  T.  anterior  condyloid  foramen);  it  extends  from  the  great  occipital 
foramen  obliquely  forward  and  laterälward  and  gives  passage  to  the  rete  canal,  hypog).  and 
the  n.  hypoglossus.  Behind  the  condyle  lies  the  condyloid  fossa  (fossa  condyloidea)  with  an 
opening  (sometimes  absent)  known  as  the  canalis  condyloideus  (0.  T.  posterior  condyloid 
foramen);  this  canal  leads  to  the  sulcus  transversus  and  gives  passage  to  the  emissarium  con- 
dvloideum.  On  the  inferior  surface  corresponding  to  the  base  of  the  jugular  process  is  the 
site  of  insertion  of  the  m.  rectus  capit.  lat.  and  sometimes  a  blunt  projection,  the  processus 
paramastoideus  (not  shown  in  the  figure). 
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5.  Occipital  bone,  OS  occipitale,  viewed  from  the  right  side. 

(The  direction  does  no  t  correspond  to  that  of  the  bone  when  the  skull  is  in  its  ordinary  position.) 

The  squama  occipitalis  (see  also  Figs.  3,  4,  57,  58  and  61 — 68)  is  curved  so  as  to 
be  convex  bachward  in  the  sagittal  and  transverse  direction.  Its  anterior  border  forms  in  the 
centre  the  posterior  periphery  of  the  foramen  occipitale  magnum;  the  free  lateral  and  superior 
borders  meet  in  the  median  plane,  forming  an  obtuse  angle,  the  lower  portion  of  each  lateral 
border  being  slightly  serrated  as  the  continuation  of  the  margo  mastoideus  (p.  4) ;  the  upper 
portion  of  this  border  is  deeply  and  multiply  serrated  and  is  known  as  the  margo  lambdoideus 
for  union  with  the  occipital  margin  of  the  parietal  bone  (sutura  lambdoidea).  Projecting  from 
the  middle  of  the  posterior  surface  is  seen  the  external  occipital  protuberance  (protub er antia 
occipitalis  externa).  Extending  lateralward  from  this  protuberance  on  each  side  are  the  superior 
nuchal  lines  (lineae  nuchae  superiores),  convex  upward,  and  above  these  the  less  constant  su¬ 
preme  nuchal  lines  (lineae  nuchae  supremae).  In  the  median  plane,  extending  toward  the  fora¬ 
men  magnum,  is  seen  the  external  occipital  crest  (crista  occipitalis  externa)  which  gives  attach¬ 
ment  to  the  ligamentum  nuchae.  From  about  the  middle  of  the  crest  extend  lateralward  the 
two  inferior  nuchal  lines  (lineae  nuchae  inferiores),  also  convex  upward.  The  area  for  the  m. 
occipitalis  above  the  external  protuberance  and  the  supreme  nuchal  lines  is  called  the  occipital 
plain  (planum  occipitale),  while  that  below 'the  same  is  designated  the  nuchal  plain  (planum 
nuchale)  and  gives  attachment  to  the  mm.  trapezius,  sternocleidomastoideus,  splenius  capitis, 
semispinalis  capitis,  obliquus  capitis  superior,  recti  capitis  posteriores.  On  the  anterior  surface 
of  the  bone  at  the  middle  point  of  the  eminentia  cruciata  (approximately  at  the  height  of  the 
protuberantia  externa)  is  seen  the  internal  occipital  protuberance  or  protuberantia  occipitalis 
interna  (for  the  confluens  sinuum;  falx  cerebri,  and  tentorium  cerebelli).  From  the  internal 
protuberance  arise  three  well  marked  grooves:  one  in  the  median  line  passes  upward,  the  sulcus 
sagittalis  (0.  T.  superior  longitudinal  sulcus)  for  the  sinus  sagittalis  superior  and  the  falx 
cerebri:  and  one  lateralward  on  each  side,  the  sulcus  transversus  (for  the  sinus  transversus; 
tentorium  cerebelli)  Of  the  two  transverse  sulci  the  right  is  usually  wider  than  the  left  and 
it  alone  is  continuous  with  the  sulcus  sagittalis.  A  fourth  groove  or  (more  often)  ridge  extends 
to  the  foramen  magnum  and  receives  the  sinus  occipitalis.  The  anterior  surface  presents 
variable  marked  ledges  resembling  cerebral  sulci,  juga  cerebralia  and  cerebellaria.  and  furrows 
resembling  cerebral  windings,  impressiones  digitatae.  The  lower  depressions  help  to  form  the 
posterior  skull  fossa. 
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6.  Sphenoid  bone,  os  sphenoidale ,  from  above. 


The  unpaired  os  sphenoidale  (see  see  also  Figs.  7,  8,  57,  58,  61,  62,  65 — 73)  lies  in  the 
middle  of  the  base  of  the  skull.  It  is  divisible  into  a  middle  piece  or  body  (corpus)  and  six 
processes,  known  as  the  two  small  wings  or  alae  parvae,  the  two  large  wings  or  alae  magnae 
and  the  two  pterygoid  processes  or  processus  pterygoidei;  of  these  the  tour  former  are  directed 
lateralward,  the  two  latter  downward.  (Development  see  p.  67  b.) 

The  corpus  (body)  (see  also  Figs.  7,  8,  61,  65—68,  70)  is  approximately  cubical  and 
contains  within  it  two  cavities  lined  by  mucous  membrane,  of  very  variable  size,  the  sinus  sphe- 
noidales  (0.  T.  sphenoidal  cells)  which  are  separated  from  one  another  by  the  septum  sinuum 
sphenoidalium  often  diverging  from  the  median  line.  The  superior  surface  presents  a  deep  front- 
ally  placed  groove,  the  sella  turcica  (for  the  sinus  circularis;  hypophysis),  with  the  fossa  hypo- 
physeos  (0.  T.  pituitary  fossa)  in  the  depth.  Posteriorly,  the  sella  is  overhung  by  the  dorsum 
sellae,  which  at  the  angles  of  its  upper  free  margin  presents  on  each  side  a  small  processus  cli¬ 
noideus  posterior  (for  the  tentorium  cerebelli);  the  posterior  smooth  surface  of  the  dorsum 
sellae,  together  with  the  superior  surface  of  the  pars  basilaris  oss.  occipitalis,  forms  the  clivus, 
on  which  lie  the  aa.  vertebrales,  the  a.  basilaris  and  its  branches,  and  the  pons.  In  front  of  the 
sella  lies  the  small  tuberculum  sellae  or  pommel;  lateralward  and  dorsally  therefrom  is  situated 
the  middle  clinoid  process  or  processus  clinoideus  medius  (often  absent).  In  front  of  the  tubercle, 
extending  transversely  on  each  side  to  the  foramen  opticum,  is  the  shallow  sulcus  chiasmatis  (0. 
T.  optic  groove)  behind  which  lies  the  chiasma  opticum.  The  anterior  margin  of  the  superior 
surface  unites  with  the  lamina  cribrosa  of  the  ethmoid  bone  to  form  the  sutura  sphenoethmoi- 
dalis.  On  the  lateral  surface  extending  from  behind  forward,  above  the  region  of  origin  of  the 
large  wing  is  the  sulcus  caroticus  (0.  T.  cavernous  groove)  for  the  a.  carotis  interna  and  the 
plexus  caroticus  internus.  Just  lateralward  from  the  posterior  extremity  of  this  sulcus  projects 
the  lingula  sphenoidalis.  The  posterior  surface  of  the  body  unites  with  the  pars  basilaris  oss. 
occipitalis  (see  p.  3).  The  anterior,  and  a  part  of  the  inferior,  surface  are  formed  by  the  thin, 
saucer-shaped,  curved  conchae  sphenoidales  (0.  T.  sphenoidal  turbinated  bones)  which,  embryo- 
logically,  properly  belong  to  the  ethmoid  bone,  but  which  between  the  9th — 12th  year  of  life 
grow  together  with  the  sphenoid  bone.  On  forcible  separation  of  the  bones  of  the  adult  skull 
they  usually  adhere  to  the  sphenoid  bone  and  are  therefore  commonly  described  together  with 
it.  Each  presents  lateralward  and  above  an  opening,  the  apertura  sinus  sphenoidalis  and, 
lateralward  from  this,  small  depressions  which  form  the  posterior  walls  of  the  posterior 
ethmoidal  cells.  The  borders  of  these  conchae  (see  Fig.  70)  are  connected  with  the  labyrinthus 
oss.  ethmoidal,  (sutura  sphenoethmoidalis) ;  below  they  are  in  contact  with  the  proc.  orb.  oss. 
palat.  (sutura  6phenoorbitalis.  Fig.  70).  In  the  median  plane  the  conchae  and  the  septum  in 
front  form  the  projecting  sphenoidal  crest  or  crista  sphenoidalis  (0.  T.  ethmoidal  crest)  for 
contact  with  the  perpendicular  plate  of  the  ethmoid  bone;  this  crest  runs  out  below  into  a 
projection,  the  rostrum  sphenoidale,  which  is  directed  downward  and  lies  against  the  vomer. 
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7.  Sphenoid  bone,  os  sphenoidale ,  from  in  front. 

The  aloe  magnae  ossis  sphenoidalis  (large  icings  of  the  sphenoid  bone)  (see  also 
Figs.  6,  8,  57,  58,  61,  62  and  65 — 73)  arise  from  the  lateral  surface  of  the  body  of  the  bone  and 
turn  first  lateralward,  then  upward  and  forward.  Each  possesses  an  upper,  internal,  concave 
surface  or  facies  cerebralis  with  juga  cerebralia  and  impressiones  digitatae  (see  p.  5)  (directed 
towards  the  medial  6kull  fossa),  and  a  much  divided  external  surface.  Of  the  latter,  the  quad¬ 
rangular  part  which,  medianward,  is  directed  forward  into  the  orbit,  is  called  the  orbital  sur¬ 
face  or  facies  orbitalis;  its  posterior  border  is  smooth,  curved  and  is  separated  from  the  ala 
parva  by  a  fissure  wider  towards  the  median  line  and  narrow  laterally,  the  fissura  orbitalis 
superior  (for  the  vv.  ophthalm.  sup.  et  inf.;  nn.  oculomot.,  trochlearis,  ophthalm.,  abducens); 
the  inferior  border,  also  smooth,  runs  nearly  parallel  with  the  posterior  border  of  the  facies 
orbitalis  maxillae  and  is  separated  from  it  by  a  fissure  spreading  laterally,  the  fissura  orbitalis 
inferior  (for  the  a.  infraorbital.;  v.  ophthalm.  inf.;  nn.  zygomat.,  infraorbit.,  rami  orbitales 
ganglii  sphenopalatini) ;  the  lateral  serrated  border,  margo  zygomaticus,  unites  with  the  fronto- 
sphenoidal  process  of  the  zygomatic  bone  to  form  the  sutura  sphenozygomatica;  the  superior 
serrated  border  and  its  adjoining  rough  surface,  a  part  of  the  margo  frontalis,  unites  with  the 
orbital  portion  of  the  frontal  bone  and  thus  helps  to  form  the  sutura  sphenofrontalis.  Below 
the  orbital  surface  and  encroaching  upon  the  pterygoid  process  lies  the  triangular  facies  spheno¬ 
maxillaris  (sphenomaxillary  surface)  which  helps  to  form  the  fossa  pterygopalatina.  The  rest 
of  the  external  surface  is  divided  by  the  crista  infratemporalis  (0.  T.  pterygoid  ridge),  passing 
from  before  backward,  into  an  inferior,  horizontal  field  or  facies  infratemporalis  (for  the  m. 
pterygoid,  ext.)  which  looks  into  the  fossa  infratemporalis,  and  a  superior  vertical  field  or 
facies  temporalis  (for  the  m.  temporalis)  which  helps  to  form  the  fossa  temporalis.  The  posterior 
border  of  the  latter,  margo  squamosus,  is  serrated  below,  somewhat  bevelled  from  without  in¬ 
ward  above,  and  serves  for  apposition  with  the  squama  temporalis  (sutura  sphenosquamosa). 
The  uppermost  angle  (angulus  parietalis),  is  bevelled  from  within  and  lies  upon  the  angulus 
sphenoidalis  oss.  parietalis  (sutura  sphenoparietalis).  Passing  downward  from  the  most  poste¬ 
rior  angle  of  the  large  wing  is  a  small  bony  process,  the  spina  angularis  (0.  T.  spinous  process 
of  the  sphenoid)  (for  the  lig.  sphenomandibulare;  m.  tensor  veli  palatini).  In  addition,  there 
extends  from  this  point  forward  and  medianward,  a  short,  serrated  margin  for  apposition  with 
the  angulus  anterior  of  the  petrous  portion  of  the  temporal  bone  (fissura  and  synchondrosis 
sphenopetrosa).  Perforating  the  root  of  the  large  wing  are  three  foramina:  passing  forward 
from  above  and  behind,  tö  the  sphenomaxillary  surface  is  the  foramen  rotundum  (for  the  n. 
maxillaris) ;  passing  downward,  from  above,  to  the  infratemporal  surface  is  the  foramen  ovale 
(for  the  rete  foraminis  ovalis;  n.  mandibul.);  and  the  foramen  spinosnm  (for  the  a.  mening. 
med.;  vv.  meningeae  mediae;  n.  spinosus,  plexus  mening.);  the  latter  foramen  lies  just  in  front 
of  the  most  posterior  angle  and  is  sometimes  incomplete. 
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8/  Sphenoid  bone,  os  sphenoidale ,  from  behind. 

The  alne  parvae  ossis  sphenoidalis  (small  wings  of  the  sphenoid  hone)  (see  also 
Figs.  6,  7,  65,  68,  71  and  72)  arise  from  the  anterior  superior  part  of  the  lateral  surface  of  the 
body  by  two  roots  which  surround  the  foramen  opticum  (for  the  a.  cphthalmica;  n.  opticus). 
They  are  smooth  thin  plates  of  bone  which  present  a  superior  and  an  inferior  surface.  The 
upper  surface  is  smooth,  and  helps  to  form  the  anterior  skull  fossa,  the  inferior  encompasses 
with  the  orbital  surface  of  the  large  wing  (cf.  p.  7)  the  fissura  orhitalis  superior.  The  anterior 
margin,  a  part  of  the  margo  frontalis,  is  serrated  and  lies  upon  the  posterior  margin  of  the  pars 
orbitalis  oss.  frontalis  (sutura  sphenofrontalis);  the  posterior  margin  is  smooth,  concave  and 
runs  out  medianward  and  backward  into  the  strong  processus  clinoideus  anterior;  this  may  be 
connected  with  the  proc.  clinoideus  medius  by  a  bony  lamella,  which  transforms  the  first  par.t  of 
the  sulcus  caroticus  into  a  foramen  clinoideocaroticum  (not  shown  in  the  figure). 

The  processus  pterygoidei  (pterygoid  processes)  (see  also  Figs.  7, 61, 62  and  67 — 70) 
extend  from  the  point  of  union  of  the  body  and  the  large  wing  downward.  They  are  composed 
of  two  plates:  the  shorter  and  broader,  lamina  lateralis  proc.  pteryg.  (lateral  surface  for  the  m. 
pterygoideus  externus);  the  other  narrower  and  longer,  lamina  medialis  proc.  pteryg..  The  two 
plates  unite  anteriorly  at  an  angle,  in  front  of  which  there  extends  from  above  downward  the 
sulcus  pterygopalatinus;  behind,  the  plates  diverge  and  form  the  deep  fossa  pterygoidea  (for  the 
m.  pterygoideus  internus) ;  between  the  two  belowr  is  a  notch  with  jagged  borders,  the  fissura 
pterygoidea,  in  which  is  received  the  proc.  pyramidalis  oss.  palatini,  and  over  which  the  proc, 
pterygoideus  sometimes  lies  against  the  facies  infratemporalis  maxillae  (see  Fig.  69).  The 
lamina  medialis  runs  out  below  to  form  the  hamulus  pterygoideus  (0.  T.  hamular  process)  which 
is  curved  lateralward.  This  process  is  concave  on  its  lateral  surface  and  is  covered  with  cartilage 
forming  the  sulcus  hamuli  pterygoidei  (for  the  tendon  of  the  m.  tensor  veli  palatini).  Passing 
downward  over  the  root  of  the  lamina  medialis  on  the  posterior  surface  is  the  fossa  scaphoidea 
(for  the  origin  of  the  m.  tensor  veli  palatini).  Lateralward  and  somewhat  behind  this  fossa, 
encroaching  upon  the  medial  surface  of  the  spina  angularis  lies  the  sulcus  tubae  auditivae  (for 
the  pars  cartilaginea  tubae  auditivae).  The  lamina  medialis  gives  off  from  its  root  the  processus 
vaginalis,  a  small  process  which  extends  medianward  toward  the  body;  on  the  inferior  surface 
of  this  process,  either  as  a  closed  canal  or  as  a  groove  which  is  closed  by  the  prcc.  sphenoidalis 
oss.  palatini,  is  the  canalis  pharyngeus  (0.  T.  pterygopalatine  canal)  (for  a  small  branch  of  the 
a.  sphenopalatina ;  rr.  nasal,  post.  sup.  lat.  gangl.  sphenopalat.);  between  the  inferior  surface 
of  the  body  of  the  bone  and  the  processus  vaginalis,  a  canal  is  sometimes  present,  the  canalis 
hasipharyngeus  (for  the  rr.  nasal,  post.  sup.  lat.  gangl.  sphenopalat.).  Constantly  present, 
passing  through  the  root  of  the  pterygoid  process  in  a  sagittal  direction,  is  the  canalis  ptery¬ 
goideus  [Vidii]  (0.  T.  Vidian  canal)  (for  the  a.  et  vv.  canal,  pteryg.;  n.  canal,  pteryg.);  its 
posterior  opening  lies  below  the  lingula  sphenoidalis,  its  anterior  opening  upon  the  spheno¬ 
maxillary  surface,  medianward  and  below  the  foramen  rotundum. 
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9.  Right  temporal  bone,  os  temporale,  from  without. 

The  paired  os  temporals  or  temporal  bone  (see  also  Figs.  10 — 17,  57,  58,  61,  62  and 
65 — 67)  lies  between  the  occipital  bone  and  sphenoid  bone,  helping  to  form  both  the  base 
of  the  skull  and  its  lateral  wall.  Each  bone  is  divisible  in  the  adult  into  four  parts;  the 
squama  temporalis,  pars  mastoidea ,  pars  petrosa  and  pars  tympanica.  Around  the  meatus 
acusticus  externus  iexternal  auditory  canal),  which  opens  lateralward  through  the  oval  porus 
acusticus  externus,  these  parts  are  so  arranged  that  the  squama  is  directed  upward,  the  pars 
mastoidea  backward,  the  pars  tympanica  forward  and  downward  and  the  pars  petrosa  median- 
ward  and  forward.  (For  the  development  see  p.  68.) 

The  squama  temporalis  (see  also  Figs.  10—12,  14,  17,  57,  58,  61,  62  and  65—68) 
consists  essentially  of  a  vertical  plate,  the  free  approximately  semi-circular  border  of  which  is 
serrated  only  in  its  anterior  inferior  portion,  being  otherwise  bevelled  from  within;  the  anterior 
part  of  the  margin,  margo  sphenoidalis,  unites  with  the  large  wing  of  the  sphenoid  bone  to 
form  the  sutura  sphenosquamosa,  the  posterior,  margo  parietalis,  with  the  margo  squamosus 
oss.  parietalis  to  form  the  sutura  squamosa.  The  lateral  surface,  facies  temporalis  (for  the 
m.  temporalis),  is  smooth;  projecting  from  the  lower  part  of  this  surface  in  front  of  phe  external 
auditory  canal  is  the  processus  zygomaticus  (for  the  lig.  temporomandibulare;  m.  masseter) 
with  two  roots  of  origin;  it  passes  at  first  horizontally  outward,  then  straight  forward  (see 
also  Figs.  11  and  12):  it  is  serrated  anteriorly  and  joins  the  proc.  temporalis  ossis  zygomatici. 
Between  the  two  roots,  directed  downward  and  covered  with  cartilage  in  front,  lies  the  fossa 
mandibularis  (0.  T.  glenoid  cavity)  with  the  facies  articularis  limited  in  front  by  the  frontally 
placed  tuberculum  articulare,  the  latter  being  covered  by  fibrocartilage.  On  the  outer  surface 
of  the  squama  temporalis  is  seen,  passing  upward  in  the  posterior  part,  the  sulcus  arteriae  tem¬ 
poralis  mediae  (for  the  a.  tempor.  med.).  Running  out  also  from  the  posterior  extremity  of 
the  zygomatic  process  is  a„  ridge,  the  linea  temporalis,  which  curves  backward  to  become  con¬ 
tinuous  with  the  linea  temporalis  inferior  of  the  parietal  bone.  The  medial  surface  of  the 
squama,  facies  cerebralis  (see  Fig.  10),  directed  towards  the  median  skull  fossa,  presents  well 
marked  juga  cerebralia  and  impressiones  digitatae  (see  p.  5)  as  well  as  a  deep  sulcus  arteriosus ; 
besides  the  thin  spot  corresponding  to  the  fossa  mandibularis  often  presents  a  bulbous 
projection. 
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10-  Right  temporal  bone,  OS  temporale,  from  within  and  above. 

The  pars  mastoidea  (see  also  Figs.  9,  11  —  17,  57,  58«  61,  62  and  65—68)  is  a  thick 
conical  projection  not  well  developed  until  adult  life.  It  does  not  develop  as  an  independent  part 
of  the  bone,  but  as  a  secondary  outgrowth  from  the  lateral  and  most  posterior  part  of  the 
temporal  bone;  its  anterior  portion  is  formed  from  the  squama  temporalis  (see  p.  69),  its 
posterior  portion  from  the  pars  petrosa  (see  Figs.  14 — 16).  The  site  of  junction  of  its 
two  components  is  in  a  third  of  cases  in  adults  a  suture  on  the  lateral  surface  directed  from 
the  incisura  parietalis  towards  the  point  of  the  proc.  mastoideus  (falsely  termed  sutura 
squamosomastoidea ,  and  more  correctly  to  be  named  sutura  petrosquamosa).  Its  posterior, 
serrated  margin,  margo  occipitalis,  comes  into  apposition  with  the  margo  mastoideus  oss.  occipi¬ 
talis  (sutura  occipitomastoidea) ;  the  short  upper  serrated  margin  forms  with  the  margo  parie¬ 
talis  of  the  squama  temporalis  an  angular  indentation,  the  incisura  parietalis,  in  which  is 
received  the  angulus  mastoideus  oss.  parietalis  ( sutura  parietomastoidea);  above  and  in  front 
it  goes  over  into  the  squama  temporalis,  in  front  it  adjoins  the  pars  tympanica.  The  lateral 
surface  is  convex  and  slightly  roughened  (for  the  attachment  of  the  mm.  auricularis  posterior 
et  occipitalis),  and  often  presents  behind  one  or  several  foramina  mastoidea  (for  the  ramus 
mastoideus  a.  occipitalis;  emissarium  mastoideum)  which  open  on  the  medial  surface  in  the 
sulcus  sigmoideus.  Projecting  lateralward  from  the  posterior  superior  margin  of  the  porus 
acusticus  externus  there  is  frequently  found  a  small  spur,  the  spina  supra  meatum:  the  sur¬ 
face  behind  it,  often  depressed,  the  fossa  mastoidea,  extends  above  as  far  as  the  linea  tem¬ 
poralis  and  is  perforated  by  numerous  foramina  for  blood  vessels. 
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A  thick  process  extending  downward,  the  processus  mastoideus  (for  the  attachment  of 
the  mm.  sternocleidomastoideus,  splenius  capitis,  longissimus  capitis)  (see  Figs.  9,  11  and  61) 
presents  on  its  medial  surface  a  smooth  depression,  the  incisura  masloidea  (0.  T.  digastric 
fossa)  for  the  attachment  of  the  digastric  muscle,  £ad  further  medianward,  a  groove,  the  sulctis 
arteriae  occipitalis  (for  the  a.  occipitalis).  The  medial  surface  of  the  pars  mastoidea  (see  Figs.  10 
and  11)  is  fused  in  front  with  the  pars  petrosa;  behind,  it  is  free  and  there  presents  a  deep 
groove,  curving  from  above  and  behind  downwards  and  forwards,  the  sulcus  sigmoideus  (0.  T. 
fossa  sigmoidea)  (for  the  sinus  transversus).  Inside  the  process  are  many  cavities  lined  by 
mucous  membrane,  the  cellulae  mastoideae  (see  Fig.  13),  very  variable  in  their  development. 

The  pars  petrosa  (pyramis)  (see  Figs.  9—13,  61,  62,  65—68)  is  a  three-sided 
oblique  pyramid,  the  base  of  which  is  directed  lateralward,  and  is  united  with  the  pars  mastoi¬ 
dea.  It  completely  encloses  the  internal  ear,  and  together  with  the  squama  temporalis  and  the 
pars  tympanica,  the  middle  ear.  It  presents  for  examination  three  surfaces,  a  lades  posterior, 
a  facies  inferior  and  a  facies  anterior;  at  the  junctions  of  the  surfaces  are  the  angulus  pos¬ 
terior,  the  angulus  anterior  and  the  angulus  superior.  The  tip,  or  apex  pyramidis ,  is  directed 
medianward  and  forward,  and  is  inserted  in  the  angle  between  the  occipital  bone  and  the 
sphenoid  bone.  Between  the  anterior  border  and  the  sphenoid  bone  is  an  irregular  chink,  the 
foramen  lacerum;  it  is  filled  with  a  mass  of  connective  tissue,  the  fibrocartilago  basalis,  which 
is  scooped  out  on  its  upper  surface  into  a  groove  containing  the  a.  carotis  interna,  the  plexus 
venosus  caroticus  internus,  and  the  plexus  (sympathicus)  caroticus  internus,  and  is  pierced  by 
the  nn.  petrosi  superficiales. 

The  facies  posterior  pyramidis  almost  vertical  and  directed  towards  the  poste¬ 
rior  skull  fossa,  is  bounded  above  by  the  angulus  superior  with  the  sulcus  petrosus  superior 
(for  the  sinus  petrosus  superior;  tentorium  cerebelli),  below  by  the  angulus  posterior;  the 
latter  is  rough  and  unites  with  the  lateral  margin  of  the  pars  basilaris  and  the  pars  lateralis 
of  the  occipital  bone  (fissura  and  synchondrosis  petrooccipitalis),  and  contains  above  at  the 
upper  surface  of  this  place  of  union  the  sulcus  petrosus  inferior  (for  the  sinus  petrosus  inferior). 
At  about  the  middle  of  the  posterior  surface  a  circular  opening,  the  porus  acusticus  interims , 
leads  transversely  and  frontally  into  the  short  meatus  acusticus  internus  (for  the  a.  and  vv. 
auditivae  internae;  nn.  facialis  and  acusticus)  (see  p.  850).  Above  lateral  ward  and  upwards, 
close  to  the  superior  angle  lies  the  fossa  subarcuata  which,  running  below  the  superior  semi¬ 
circular  canal,  receives  a  process  of  the  dura  mater;  this  fossa,  very  well  marked  in  the 
new-born  (see  Fig.  15),  is  usually  only  slightly  indicated  in  the  adult.  Still  further  lateralward 
and  downward  is  seen  the  apertura  externa  aquaeductus  vestibuli  (for  the  ductus  endolymphati¬ 
cus);  it  is  usually  a  slit-shaped  opening  from  a  dorsolateral  direction,  and  from  it  a  groove 
'  runs  downward  to  the  incisura  jugularis. 

The  facies  inferior  pyramidis  (see  Fig.  11)  is  placed  horizontally  and  is  very 
uneven  and  rough.  In  front  its  boundary  is  formed  laterally  by  the  pars  tympanica  and  median- 
ward  therefrom  by  a  free  margin,  the  angulus  anterior,  which  unites  with  the  margin  of  the 
largo  wing  of  the  sphenoid  bone  situated  medianward  from  the  spina  angularis,  to  form  the 
fissura  and  synchondrosis  sphenopetrosa.  Behind  it  is  bounded  by  the  angulus  posterior. 
A  notch,  sometimes  scarcely  noticeable,  the  incisura  jugularis,  close  to  the  small  processus 
intr  a  jugularis  forms  with  the  corresponding  incisura  jugularis  of  the  occipital  bone  (p.  4) 
the  foramen  jugulare  (lateral  compartment  for  the  v.  jugularis  interna;  medial  compartment 
for  the  sinus  petrosus  inferior;  nn.  glossopharyngeus,  vagus,  accessorius,  gangl.  superius  n. 
glossopharyngei,  gangl.  jugulare  n.  vagi).  Just  in  front  of  the  lateral  compartment  of  this 
notch  lies  the  broad  fossa  jugularis  (for  the  bulbus  v.  jugularis  superior)  with  a  small  hole, 
one  of  the  openings  of  the  canaliculus  mastoideus,  and  a  groove  leading  to  this,  the  sulcus 
canaliculi  mastoidei  (for  the  r.  auricularis  n.  vagi).  Just  medianward  from  the  jugular  fossa, 
near  the  medial  compartment  of  the  incisura  jugularis,  is  seen  a  triangular  funnel-shaped  de¬ 
pression,  with  the  apertura  externa  canaliculi  cochleae  (for  the  v.  canaliculi  cochleae;  ductus 
perilymphaticus)  deep  down. 
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11.  Right  temporal  bone,  os  temporale,  from  below. 

Facies  inferior  pyramidis  (continued).  Situated  almost  exactly  in  front  of  the 
fossa  jugularis  is  a  large  round  opening,  the  foramen  caroticum  externum ,  which  forms  the 
entrance  to  the  canalis  caroticus  (for  the  a.  carotis  interna;  plexus  venosus  caroticus  internus; 
plexus  caroticus  internus).  This  canal  is  curved  and  passes  first  perpendicularly,  then  trans¬ 
versely  and  obliquely  from  behind  and  lateralward,  forward  and  medianward  through  the 
pyramid,  and  emerges  near  the  apex  by  an  irregular  opening,  the  foramen  caroticum  internum, 
partly  on  the  inferior  and  partly  on  the  anterior  surface.  Near  the  external  carotid  foramen 
can  be  seen,  in  the  canal,  the  small  openings  of  the  canaliculi  carotifotympanici  (for  the  r. 
caroticotympanicus  a.  carotis  internae;  nn.  caroticotvmpanici),  which  pass  upward  to  the 
middle  ear.  Between  the  external  carotid  foramen,  the  jugular  fossa  and  the  apertura  externa 
canaliculi  cochleae  lies  a  small  depression,  the  fossula  petrosa  (for  the  gangl.  petrosum  n. 
glossopharyngoi)  with  a  small  opening,  the  apertura  inferior  canaliculi  tympanici  (for  the  a. 
tympanica  inferior;  n.  tympanicus).  Situated  lateralward  and  projecting  downward  and  for¬ 
ward  is  the  processus  styloideus  (for  the  lig.  stylomandibulare;  mm.  stylohyoideus,  stylo¬ 
glossus,  stylopharyngeus),  variously  developed  in  different  individuals.  Just  behind  it  lies  the 
foramen  stylomastoideum  (for  the  a.  and  v.  stylomastoidea;  n.  facialis).  Closely  attached  to 
the  styloid  process  in  front  is  seen  the  vagina  processus  styloidei  (0.  T.  vaginal  process),  the 
lowest  portion  of  the  pars  tympanica. 
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12.  Right  temporal  bone,  os  temporale,  from  ill  front. 

The  facies  anterior  pyramidis  (see  also  Figs.  10,  13,  65  and  66)  is  smooth, 
faces  towards  the  median  skull  fossa  and  stands  obliquely  from  behind  and  above,  forward  and 
downward.  Laterally  it  is  fused  with  the  squama  temporalis  through  the  fissura  petrosqua¬ 
mosa,  where  it  goes  over  gradually  into  the  cerebral  surface  of  the  squama.  The  free,  rough, 
anterior  margin  is  the  angulus  anterior ;  it  forms  an  angle  with  the  margo  sphenoidalis  of 
the  squama  in  which  fits  the  posterior  angle  of  the  large  wing  of  the  sphenoid  bone.  In  this 
angle  lies  the  opening  of  the  canalis  musculotubarius,  directed  forward  and  medianward  ;  this 
canal  is  divided,  usually  incompletely,  by  means  of  a  leaflet  of  bone,  projecting  from  its  medial 
wall,  the  septum  canalis  musculotubarii,  into  a  smaller  upper  and  median  part,  the  semicanalis 
m.  tensoris  tympani  (0.  T.  canal  for  tensor  tympani  muscle)  and  a  larger  inferior  part,  the  semi¬ 
canalis  tubae  auditivae  (0.  T.  canal  for  the  Eustachian  tube)  (see  also  Fig.  968).  The  anterior 
surface  is  bounded  behind  by  the  angulus  superior  (p.  11).  Projecting  at  a  point  somewhat 
lateralward  from  the  middle  of  the  anterior  surface,  near  the  posterior  angle,  is  the  eminentia 
arcuata  (0.  T.  eminence  for  superior  semicircular  canal)  mostly  caused  by  the  canalis  semi- 
circularis  superior.  The  smooth  region  a  little  lateral  from  and  in  front  of  this,  and  continuing 
to  the  fissura  petrosquamosa,  is  called  the  tegmen  tympani  since  it  covers  the  cavum 
tympani  above.  Still  further  forward  two  openings  can  be  seen  and  two  grooves  running  for¬ 
ward  from  them  ;  the  medial  opening,  hiatus  canalis  facialis  (0.  T.  hiatus  Fallopii),  leads 
through  a  short  canal  to  the  geniculum  canalis  facialis  and  contains  the  r.  petrosus  super¬ 
ficialis  a.  mening.  med.  and  the  n.  petrosus  superfic.  maj.,  the  latter  passing  further  forward 
in  the  medial  groove  called  the  sulcus  n.  petrosi  superficialis  majoris;  the  lateral,  smaller 
opening,  sometimes  fused  with  the  medial,  is  known  as  the  apertura  superior  canaliculi  tym¬ 
panici  (0.  T.  opening  for  smaller  petrosal  nerve)  through  which  run  the  a.  tympanica  superior 
and  the  n.  petrosus  superfic.  min.  in  order  to  pass  further  on  in  the  smaller,  lateral  groove,  the 
sulcus  n.  petrosi  superficialis  minoris.  On  the  upper  surface  near  the  apex  of  the  pyramid 
lies  the  impressio  trigemini  (0.  T.  depression  for  Gasserian  ganglion)  for  the  n.  trigeminus.  In 
addition  the  facies  anterior  presents  shallow  juga  cerebralia  and  impressiones  digitatae  (see  p.5). 
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13.  Right  temporal  bone,  os  temporale ,  cut  open, 

lateral  view  of  medial  half  bone.  Magnification:  2:1.  (See  also  Fig.  946.) 

(The  canalis  facialis  is  opened  in  its  entire  length). 

The  canalis  facialis  (Fallopii)  (0.  T.  aqueduct  of  Fallopius)  (for  the  a.  and  v.  stylo- 
mastoidea,  r.  petrosus  superficialis  a.  meningeae  mediae  ;  n.  facialis,  n.  intermedius)  begins  in 
the  floor  of  the  meatus  acusticus  internus  near  the  posterior  surface  of  the  pyramid  (see  p.  850), 
thence  passes  horizontally  lateralward,  after  a  short  course  bends  around  at  a  right  angle, 
forming  the  geniculum  canalis  facialis,  and  from  this  point  passes  horizontally  backward  and 
lateralward  and  then  downward.  In  doing  so  it  lies  close  to  the  mastoid  wall  of  the  cavity  of 
the  tympanum  and  there  forms  the  prominentia  canalis  facialis  (see  Figs.  951,  961,  965  and 
966).  It  runs  at  first  close  beneath  the  facies  anterior  pyramidis,  then  between  the  fenestra 
vestibuli  and  the  prominentia  canalis  semicircularis  lateralis,  then  behind  the  eminentia  pyra¬ 
midalis  to  terminate  in  the  foramen  stylomastoidum.  From  the  geniculum  canalis  facialis  which, 
in  the  new-born  (Fig.  17)  lies  free  upon  the  anterior  surface  of  the  pyramid,  a  short  canal  passes 
medianward  and  forward  to  the  hiatus  canalis  facialis  (0.  T.  hiatus  Fallopii)  (for  the  r.  petrosus 
superfic.  a.  mening.  med.;  n.  petrosus  superficialis  major);  another  very  delicate  canal  runs  to 
the  upper  part  of  the  canaliculus  tympanicus  (for  the  ramus  anastom.  cum  plexu  tympanico); 
behind  the  eminentia  pyramidalis  a  little  lateral  branch  is  given  off  to  enter  this  eminence  (for 
the  n.  stapedicus)  and  below  it  arises  the  canaliculus  chordae  tympani  (see  Fig.  946),  which 
leads  into  the  middle  ear,  and  receives  the  canalicus  mastoideus  for  the  ramus  auricularis  n. 
vagi  (s.  p.  15). 

The  canaliculus  tympanicus  (below  for  the  a.  tympanica  inferior,  above  for  the  a.  tym- 
panica  superior ;  besides  for  the  n.  tympanicus  and  n.  petrosus  superficialis  minor)  begins  with 
an  apertura  inferior  in  the  depth  of  the  fossula  petrosa,  arrives  in  the  cavum  tympani  on 
its  inferior  wall,  runs  over  the  promontorium  in  the  sulcus  promontorii,  perforates  the  root  of 
the  processus  cochleariformis  and  then  passes  in  a  curved  direction  in  the  bone,  forward  and 
upward  to  the  apertura  superior  canaliculi  tympanici  on  the  anterior  surface  of  the  pyramid ; 
in  this  upper  part  it  receives  a  delicate  canal  coming  from  the  geniculum  canalis  facialis 
(see  above). 
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14.  Right  temporal  bone,  OS  temporale,  at  the  7,h  or  8th  year 

of  life,  seen  from  without  and  somewhat  from  below. 

(The  pars  tympanica  has  been  shelled  out  and  drawn  separately  in  the  lower  part  of  the 
figure ;  on  the  right  it  is  seen  from  the  outside,  on  the  left  from  within.) 

The  canaliculi  caroticotympanici  (for  the  r.  caroticotympanicus  a.  carotis  internae  ; 
nn.  caroticotympanici  superior  et  inferior)  (see  Figs.  11,  493  and  831),  usually  two  in  number, 
are  openings  or  short  canals  which  pass  from  the  posterior  wall  of  the  canalis  caroticus 
immediately  over  the  foramen  caroticum  externum  to  the  cavum  tympani  and  open  in  the 
latter  on  its  anterior  wall.  The  canaliculus  mastoideus  (for  the  r.  auricularis  n.  vagi)  (see 
Figs.  11  and  837)  runs  as  a  short,  fine  canal  from  the  fossa  jugularis  (see  p.  11)  lateralward 
and  dorsalward  to  the  lower  part  of  the  canalis  facialis  (see  p.  14). 

The  pars  tympanica  (see  also  Figs.  9  and  965)  a  platelet  of  bone  hollowed  out  behind 
and  above  in  the  form  of  a  groove,  a  nearly  flat  plate  in  front  and  below,  presents  normally, 
during  the  early  years  of  life,  a  non-ossified  portion.  The  pars  tympanica  forms  the  whole 
anterior,  the  entire  inferior  and  a  part  of  the  posterior  wall  of  the  meatus  acusticus  externus 
as  well  as  the  porus  acusticus  externus.  The  posterior  limb  of  the  groove  lies  upon  the  anterior 
surface  of  the  proc.  mastoideus  and  often  forms  there  the  so-called  fissura  tympanomastoidea. 
The  anterior  limb  of  the  groove  is  attached  to  the  inferior  margin  of  the  squama  temporalis 
just  behind  the  fossa  mandibularis ;  lateralw’-ard  it  is  fused  for  a  short  distance  with  the  squama, 
but  medianward  there  exists  between  the  two  a  narrow  platelet  of  bone,  processus  inferior 
tegminis  tympani  (Figs.  9  and  11),  which  proceeds  from  the  anterior  margin  of  the  facies  an¬ 
terior  pyramidis  and  which,  with  the  pars  tympanica,  form  the  fissura  petrotympanica  [Glaseri] 
(0.  T.  Glaserian  fissure).  The  latter  runs  into  the  cavum  tympani  and  presents  several  small 
openings  for  the  a.  tympanica  anterior,  vv.  tympanicae,  chorda  tympani  and  the  lig.  mallei 
anterius.  Below,  surrounding  the  root  of  the  styloid  process  from  in  front  like  a  sheath  is  a 
process  of  the  pars  tympanica  called  the  vagina  processus  styloidei.  (0.  T.  vaginal  process.) 

The  superior  posterior  surface  of  the  pars  tympanica  is  smooth  and  contains  at  its 
anterior  extremity  a  groove,  bounded  by  two  ridges,  the  sulcus  tympanicus  (for  the  membrana 
tympani),  the  plane  of  which  looks  backward,  upward  and  medianward;  at  each  of  the  upper 
angles  of  the  pars  tympanica  it  runs  out  into  a  small  pointed  extremity,  the  anterior  being 
called  the  spina  tympanica  major,  the  posterior,  the  spina  tympanica  minor.  The  space  between 
these  two  spines  is  not  entirely  filled  up  by  the  attachment  of  the  pars  tympanica  to  the  squama 
temporalis;  on  the  contrary,  there  remains  an  indentation  called  the  incisura  tympanica  [Ri- 
vini]  (see  Figs.  945  and  946).  The  region  medial  to  the  sulcus  tympanicus  aids  in  forming  the 
lateral  wall  of  the  cavum  tympani. 
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15  and  16.  Right  temporal  bone,  os  temporale , 

from  the  newborn  child,  seen  from  without. 


(15:  complete,  16:  squama  temporalis  and  annulus  tympanicus  alone.) 
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17.  Right  temporal  bone,  os  temporale, 

from  newborn  child,  seen  from  within. 

The  os  temporale  consists  in  the  fetus  of  three  main  parts:  pars  petrosa,  squama 
temporalis  and  pars  tympanica  (see  also  pp.  10  and  68);  in  the  newborn  it  is  still  divided  into 
all  three  or  into  only  two  parts  according  as  the  squama  temporalis  and  pars  tympanica  still 
remain  separated  or  have  united  with  one  another.  The  pars  tympanica  in  the  newborn  is  a 
flat  semicircle,  the  annulus  tympanicus;  it  is  open  above  and  contains  in  its  concavity  the 
sulctis  tympanicus  (see  p.  15);  out  of  it  the  pars  tympanica  ultimately  develops  in  that  it 
grows  out  chiefly  in  a  lateral,  less  in  a  medial  direction  to  form  a  groove. 

In  the  newborn  no  actual  proc.  mastoideus  exists.  The  foramen  stylomastoideum  lies 
on  the  lateral  surface  of  what  is  later  to  be  the  pars  mastoidea.  The  proc.  styloideus  is  still 
cartilaginous  for  the  most  part.  On  the  posterior  and  anterior  surface  of  the  pyramid  the  size 
of  the  fossa  subarcuata  (p  11)  and  the  site  of  the  geniculum  canalis  facialis  (pp.  11 — 12)  not 
yet  bridged  over  by  bone,  are  striking  features;  accordingly,  a  hiatus  canalis  facialis,  in  the 
sense  in  which  it  exists  in  the  adult,  is  absent  in  the  newborn. 
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18.  Fron  tell  bon©,  OS  frontale ,  from  in  front. 


The  unpaired  os  frontale  (frontal  bone)  (see  also  Figs.  19,  20,  57 — 60,  63—68, 
70 — 73  and  76)  close  the  cerebral  skull  in  front.  It  has  four  parts,  the  unpaired  squama 
frontalis  and  pars  nasalis,  and  the  paired  partes  orbitales.  (For  development  see  p.  69.) 

The  squama  frontalis  (see  also  Figs.  19,  20,  57 — 60  and  63 — 68)  is  curved  sagittally 
and  transversely  so  as  to  he  convex  in  front.  Its  largest  posterior  serrated  margin,  margo 
parietalis,  unites  with  the  frontal  margin  of  the  parietal  bone  to  form  the  sutura  coronalis. 
The  inferior  boundary  is  formed  in  the  middle  by  the  pars  nasalis,  lateral  from  this  on  each 
side  by  the  margo  supraorbitalis ;  the  latter  runs  out  lateralward  into  the  proc.  zygomaticus, 
which  unites,  by  means  of  a  rough  surface,  with  the  proc.  frontosphen.  of  the  zygomatic  bone 
to  form  the  sutura  zygomaticofrontalis. 

In  the  medial  part  of  the  margo  supraorbitalis  there  is  very  rarely  found  a  foramen 
frontale  (for  the  a.  frontalis;  r.  frontal,  n.  frontal.);  more  often  there  is  a  shallow  notch,  the 
incisura  frontalis;  but  just  as  often  it  may  be  absent;  lateralward  there  lies  most  commonly 
another  flat  notch,  the  incisura  supraorbitalis  (for  the  a.  supraorbit. ;  n.  supraorbit.) ;  more  rarely 
a  foramen  supraorbitale,  and  very  rarely,  neither  the  one  nor  the  other.  The  anterior,  convex 
surface,  facies  frontalis,  is  smooth  and  rarely  presents,  in  the  median  plane,  in  Europeans 
at  most  in  7°/o  of  cases,  signs  of  the  sutura  frontalis  which  is  always  present  at  birth  (see 
page  69);  lateralward  from  this  on  each  side  lies  the  tuber  frontale  (O.  T.  frontal  eminence), 
and  lateralward  from  this  the  linea  temporalis  ascends  backward  and  upward  from  the  zygo¬ 
matic  process,  bounding  the  flat,  nearly  sagittally  placed,  facies  temporalis  (for  the  m.  tem¬ 
poral.).  Close  to  the  inferior  border,  near  the  median  plane  on  each  side,  begins  a  ridge,  arcus 
superciliaris  (O.  T.  superciliary  ridge),  which  passes  upward  and  lateralward,  flattening  as  it 
proceeds;  the  depressed  surface  lying  between  the  medial  ends  of  these  ridges  is  called  the  glabella. 
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19-  Frontal  bon©,.  OS  frontale y  from  behind. 

The  concave  posterior  surface  of  the  squama  frontalis  (set  also  Figs.  64 — 68)  forms 
a  part  of  the  facies  cerebralis  (O.T.  internal  surface)  of  the  frontal  bone,  which  faces  towards,  the 
anterior  skull  fossa.  In  the  median  plane  in  the  upper  part,  is  a  shallow  groove,  sulcus  sagittalis 
(for  the  sinus  sagittalis  superior;  falx  cerebri);  out  of  its  lower  end  develops  a  narrow,  usually 
markedly  projecting  sharp  ridge,  the  frontal  crest  or  crista  frontalis  (for  the  falx  cerebri),  which 
below,  forms  the  anterior  boundary  of  the  foramen  caecum.  Shallow  juga  cerebralia  and 
impressiones  digitatae  (see  p.  5)  are  visible,  chiefly  in  front,  below  and  behind. 

The  term  pars  nasalis  (see  also  Figs.  18,  20,  57 — 60  and  76 — 78)  is  applied  to  the 
part  projecting  somewhat  from  the  inferior  margin  of  the  squama  frontalis  in  the  middle;  it 
separates  the  two  partes  orbitales  from  one  another.  In  front  it  is  bounded  by  the  slightly 
serrated  margo  nasalis;  to  which  the*nasal  bone  is  attached  on  each  side  (sutura  nasofrontalis) ; 
immediately  adjacent  is  attached  the  proc.  frontalis  maxillae  (sutura  frontomaxillaris).  The 
posterior  free  margin  is  the  anterior  part  of  the  incisura  ethmoidalis;  it  unites  with  the 
anterior  margin  of  the  lamina  cribrosa  oss.  ethmoidalis  and  forms  a  part  of  the  sutura  fronto- 
ethmoidalis.  Obliquely  downward  and  forward  from  the  inferior  rough  surface  projects  the 
spina  frontalis  (0.  T..  nasal  spine).  It  is  rough  in  front  for  the  further  attachment  of  the 
nasal  bones  and  of  the  frontal  processes  of  the  maxillae;  its  posterior,  partly  smooth,  partly 
rough  surface  is  applied  medianward  to  the  crista  galli  and  lamina  perpendicularis  oss.  ethmoid¬ 
alis,  lateralward  to  the  medial  wall  of  the  ethmoidal  labyrinth;  between  these  the  posterior 
surface  helps  to  form  also  the  anterior  wall  of  the  nasal  cavity.  On  the  upper  surface,  close 
behind  the  inferior  extremity  of  the  crista  frontalis,  lies  the  entrance  (usually  formed  by  the 
frontal  bone  alone)  to  the  foramen  caecum,  a  canal  which  grows  smaller  as  it  descends  and 
ends  blindly  in  the  apex  of  the  spina  frontalis;  it  contains  a  process  of  the  dura  mater. 


Bones  of  the  Skull. 


19 


Glabella 

Spina  frontalis  / 


Arcus  superciliaris 
/  Incisura  frontalis 

Spina  trochlearis 

Foramen  supraorbitale 
Margo  supraorbitalis 

Fossa  glandulae 
lacrimalis 


Processus  zygomaticns 

Facies  orbitalis 
Foramen  ethmoidale  anterins 
Foramen  ethmoidale  posierius 


t 


Fovea 

trochlearis 


Pars  orbitalis 


Incisura 

ethmoidalis 


20.  Frontal  bo  no,  os  frontale,  from  below. 

Tho  partes  orbitales  (see  also  Figs.  19,  65 — 68  and  TO — 73)  pass  at  a  right  angle 
from  the  inferior  margin  of  the  squama  frontalis  backward  and  are  separated  from  one  another 
by  the  quadrangular  incisura  ethmoidalis  cutting  in  from  behind.  The  anterior  boundary  is 
formed  by  the  margo  supraorbitalis;  the  lateral  by  the  processus  zygomaticus.  The  posterior 
margin  is  slightly  serrated  medianward  for  union  with  the  ala  parva  oss.  sphenoid.,  and  is 
continuous  lateralward  toward  the  proc.  zygomat.  with  a  triangular  rough  surface  for  contact 
with  the  margo  frontalis  of  the  ala  magna  oss.  sphenoid,  (sutura  sphenofrontalis);  behind  this 
surface  lies  a  variable,  narrow,  sickle-shaped,  smooth  held,  which  along  with  the  ala  parva  oss. 
sphenoid,  helps  to  form  the  middle  fossa  of  the  skull.  The  medial  border,  bounding  the  incisura 
ethmoidalis,  is  only  slightly  rough  and  forms  with  the  lateral  margin  of  the  lamina  cribrosa 
oss.  ethmoid,  a  part  of  the  sutura  fr  onto  ethmoidalis.  Parallel  to  this  margin  a  rough  ridge 
runs  lateralward  to  which  are  attached  in  front  the  os  lacrimale  by  the  sutura  frontolacrima\is , 
behind  the  lamina  papyracea  oss.  ethmoid,  by  a  part  of  the  sutura  frontoethmoidalis.  The 
oblong  field  lying  between  this  ridge  and  the  medial  border  is  irregularly  divided  by  thin 
transverse  ridges,  lies  upon  the  upper  surface  of  the  ethmoidal  labyrinth  and  presents  bulgings 
due  to  the  cellulae  ethmoidales  which  extend  into  it;  two  grooves,  running  frontally,  form  with 
corresponding  grooves  of  the  ethmoidal  labyrinth  the  foramen  ethmoidale  anterius  (for  the 
a.  ethmoid,  ant.;  n.  ethmoid,  ant.)  and  the  foramen  ethmoidale  posterius  (for  the  a.  ethmoid, 
poster.;  n.  ethmoid,  poster.;  rr.  orbital,  gangl.  sphenopalat.).  The  inferior  surface  of  the  pars 
orbit.,  facies  orbitalis,  faces  towards  the  orbit,  is  smooth  and  presents  near  its  medial  anterior 
angle  a  small  depression,  the  fovea  trochlearis  (and  occasionally  posteriorly  near  it  a  small 
spur,  spina  trochlearis)  (for  the  trochlea  m,  obliqui  oculi  super.);  in  the  lateral  portion, 
bounded  in  front  by  the  margo  supraorbit.,  lateralward  by  the  proc.  zygomat.,  lies  the  fossa 
glandulae  lacrimalis  (for  the  glandula  lacrim.  sup.).  The  upper  surface,  facies  cerebralis , 
forms  the  lower  part  of  the  anterior  cranial  fossa  and  presents  strong  juga  cerebralia  and 
impressiones  digitatae  (see  p.  5).  At  the  junction  of  the  partes  orbitales  with  the  squama  fron¬ 
talis  the  bone  contains  within  it  the  sinus  frontales  or  frontal  sinuses  (see  also  Fig.  567),  two 
cavities  between  the  plates  of  the  partes  orbitales  and  the  squama  of  varying  width  and  lined 
by  mucous  membrane.  They  are  subdivided  by  the  septum  sinuum  frontalium,  which  usually 
diverges  somewhat  from  the  median  plane.  Both  of  them  have  approximately  the  shape  of 
a  three-sided  pyramid  having  the  base  below  and  the  apex  above;  their  entrances  lie  in  the 
anterior  medial  angles  of  the  partes  orbitales.  The  sinus  frontales  are  occasionally  tough  very 
rarely  absent  on  one  or  both  sides. 
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21.  Right  parietal  bone,  os  parietale,  from  without. 

The  os  parietale  (parietal  bone)  (see  also  Figs.  22,  57,  58,  63—68)  is  paired  and 
helps  to  form  the  roof  and  lateral  wall  of  the  skull.  It  is  a  quadrangular,  flat,  saucer-shaped 
bone  with  an  external,  convex  facies  parietalis  and  an  internal,  concave  facies  cerebralis. 
(For  the  development  see  p.  69.) 

The  bone  has  four  margins,  and  four  angles.  The  posterior  convex  margin,  margo 
occipitalis,  is  deeply  serrated  and  unites  with  the  margo  lambdoideus  oss.  occip.  to  form  the 
sutura  lambdoidea.  The  inferior  margin,  margo  squamosus,  is  concave  and  bevelled  from 
without;  it  is  attached  to  the  margo  parietal,  oss.  tempor.  (sutura  squamosa).  The  anterior, 
slightly  concave  margin,  margo  frontalis,  is  serrated  and  unites  with  the  margo  parietal,  oss. 
front,  to  form  the  sutura  coronalis,  and  the  upper  straight,  markedly  serrated  margin,  margo 
sagittalis,  forms  with  the  same  margin  of  the  opposite  parietal  bone  the  sutura  sagittalis. 
The  anterior  superior  angle,  angulus  frontalis,  lies  in  the  middle  of  the  sutura  coronalis  and 
adjoins  the  frontal  bone;  the  posterior  superior  angulus  occipitalis,  adjoins  the  upper  extrem¬ 
ity  of  the  squama  occipitalis.  The  posterior  inferior  angle,  angulus  mastoideus,  is  inserted 
in  the  incisura  parietal,  oss.  tempor.  and  forms  there  with  the  upper  margin  of  the  pars 
mastoid,  oss.  tempor.  the  sutura  parietomastoidea.  The  anterior  inferior  angle,  angulus 
sphenoidalis,  is  bevelled  from  without,  attached  to  the  angul.  pariet.  of  the  ala  magna  oss. 
sphenoid,  and  forms  with  this  the  sutura  sphenoparietalis. 
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22.  Right  parietal  bone,  os  parietale,  from  within. 

The  facies  parietalis  (see  Figs.  21,  57,  58  and  63)  is  more  or  less  markedly  bulged 
out  in  the  middle;  this  projection  is  called  the  tuber  parietale.  Below  it  runs  the  linea 
temporalis  inferior ,  convex  above,  which  begins  at  the  margo  frontalis  as  a  continuation  of 
the  linea  temporalis  oss.  frontalis  and  goes  over  at  the  angulus  mastoideus  into  the  linea 
temporalis  oss.  temporalis;  it  itself  and.  the  field  beneath  give  origin  to  the  m.  temporalis. 
More  or  less  concentric  with  it  runs  generally  a  less  marked  linea  temporalis  superior,  which 
ends  at  the  margo  occipitalis;  to  it  is  attached  the  fascia  temporalis.  Close  to  the  margo 
sagittalis  there  is  very  often,  in  the  posterior  third,  an  opening,  the  foramen  parietale  (for 
the  r.  meningeus  a.  occipitalis,  emissarium  parietale). 

On  the  facies  cerebralis  which  faces  towards  the  skull  cavity  (see  also  Figs.  64—68) 
along  the  margo  sagittalis  runs  a  groove,  completed  by  apposition  with  the  parietal  bone  of 
the  other  side,  the  sulcus  sagittalis  (for  the  sinus  sagittalis  sup.;  falx  cerebri),  into  which  the 
foramen  parietale  usually  opens.  Over  the  inner  surface  of  the  angulus  mastoid,  runs  a 
short,  broad,  flat  groove,  the  sulcus  transversus  (0.  T.  groove  for  lateral  sinus)  (for  the  sinus 
transvers.).  At  the  angulus  sphenoid,  is  found  a  deep  sulcus  arteriosus  which  undergoes  tree¬ 
like  branching  upward,  close  in  front  of  the  angulus  mastoideus  is  a  second  less  branched; 
both  form  sometimes,  for  a  short  distance,  an  actual  canal,  for  branches  of  the  a.  mening. 
med..  In  addition  the  facies  cerebralis  present's  impressiones  digitatae  and  juga  cerebralia 
(6ee  p.  5)  and  also  frequently,  especially  in  older  people,  near  the  sulcus  sagittalis,  foveolae 
granuläres  [Pacchioni ]  (0.  T.  Pacchionian  depressions)  (for  the  granulationes  arachnoi- 
deales  [Pacchioni]).  Corresponding  to  the  tuber  parietale  there  is,  on  the  inner  surface,  a 
depression,  fossa  parietalis,  in  the  region  of  which  the  bone  is  thinned. 
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23  and  24.  Ethmoid  bone,  os  ethmoidale, 

from  behind,  somewhat  schematic.  from  above. 

The  os  ethmoidale  (ethmoid  hone)  (see  also  Figs.  25—27,  65,  66,  70 — 72,  76 — 78) 
is  unpaired,  helps  in  part  to  close  the  most  anterior  portion  of  the  cerebral  skull  below,  but 
reaches  with  its  main  mass  deep  down  into  the  facial  skull  and  helps  to  form  the  nose  and 
orbit.  It  consists  above  of  a  transversely  placed  oblong  plate,  the  lamina  cribrosa;  from  the 
under  surface  of  this  extending  downward  in  the  median  plane  is  the  lamina  perpendieularis 
and  from  each  of  its  two  lateral  borders  hangs  the  labyrinthus  ethmoidalis ;  in  contact  with 
its  posterior  surface  is  the  concha  sphenoidalis,  which  apparently  seems  to  be  part  of  the  os 
sphenoidale  but  in  reality  belongs  embryologically  to  the  os  ethmoidale  (see  p.  6).  (Develop¬ 
ment  see  p.  69.) 

The  lamina  cribrosa  (cribriform  plate)  (sec  also  Figs.  25,  65 — 68  and  74 — 78)  lies 
horizontally,  fills  the  incisura  ethmoidalis  oss.  frontalis  completely  and  thus  forms  at  the 
anterior  and  the  two  lateral  margins  a  part  of  the  sutura  frontoethmoidalis:  the  posterior 
margin  lies  on  the  anterior  border  of  the  upper  surface  of  the  body  of  the  sphenoid  bone 
(sutura  sphevoethmoidalis).  The  cribriform  plate  presents  on  its  upper  surface,  facing  to¬ 
wards  the  anterior  skull  fossa,  in  the  median  plane  a  ridge  which  becomes  elevated  in  front  to 
form  the  oblong  crista  galli  or  cock's  comb  (for  the  falx  cerebri);  this  is  higher  in  front  than 
behind  and  consists  of  solid  bone  tissue  or  sometimes  contains  bone-marrow  spaces;  it  is 
attached  to  the  pars  nasalis  and  crista  frontalis  oss.  frontalis,  usually  by  means  of  the  two 
small,  laterally  directed  processus  alares ,  and  completes  the  entrance  to  the  foramen  caecum 
oss.  frontalis  when  this  is  incomplete.  The  cribriform  plate  is  perforated  by  numerous  foram¬ 
ina  of  different  sizes,  the  larger  of  which  are  arranged  often  in  two  rows,  one  medial  and  one 
lateral,  and  which  are  continued  in  small  grooves  on  the  lamina  perpendieularis  and  on  the 
medial  surface  of  the  labyrinth;  they  give  passage  to  the  nn.  olfactorii.  A  small  slit  lateral- 
ward  from  the  anterior  part  of  the  crista  galli  gives  passage  to  the  a.  and  the  n.  ethmoidalis 
anterior.  The  lower  surface  of  the  lamina  cribrosa  forms  the  upper  wall  of  the  nasal  cavity. 
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Each  labyrinthus  ethmoidalis  (0.  T.  lateral  mass  of  ethmoid)  (see  also  Figs.  23,  24, 
67,  68,  70,  72,  74 — 78,  567)  is  oblong  and  hexagonal  in  shape,  and  is  connected  only  above 
and  medianward  with  the  lateral  border  of  the  lamina  cribrosa.  Inside  it  is  divided  by  delicate 
platelets  of  bone  into  the  numerous  cellulae  ethmoidales  (ethmoid  cells)  lined  by  mucous  mem¬ 
brane  and  communicating  with  each  other.  These  gradually  grow  larger  in  the  course  of 
development,  so  that  they  finally  project  beyond  the  limits  of  the  ethmoid  bone.  They  consist 
of  fully  formed  bone  tissue  only  on  the  medial  surface,  and  on  the  lateral  surface  are  for  the 
most  part  enclosed  by  the  walls  of  the  ethmoid;  otherwise  they  project  against  neighboring 
bones,  or  into  them;  thus  in  the  isolated  bone  they  partly  open  and  become  closed  cavities 
only  by  the  attachment  of  adjacent  bones;  in  front  the  pars  nasalis  oss.  frontalis  and  proc. 
frontalis  maxillae,  lateralward  by  the  os  lacrimale  and  corpus  maxillae,  behind  by  the  proc. 
orbitalis  oss.  palatini,  corpus  oss.  sphenoidalis  and  conchae  sphenoidales,  above  by  the  pars 
orbitalis  oss.  frontalis.  Spread  out  on  the  latter  surface  of  union  are  the  foramen  ethmoidale 
anterius  (for  the  a.  ethmoid,  ant.;  n.  ethmoid,  ant.)  and  the  foramen  ethmoidale  posterius 
(for  the  a. .ethmoid,  post...  n.  ethmoid,  post.,  rr.  orbit,  gangl.  sphenopalat.)  (see  also  p.  19). 
The  lateral  wall  of  the  labyrinth,  lamina  papyracea  (0.  T.  os  planum),  is  oblong,  quadrangular, 
and  unites  in  front  with  the  os  lacrimale,  below  with  the  corpus  maxillae  (sutura  ethmoideo- 
maxillaris).  behind  with  the  proc.  orbital,  oss  palat.  ( sutura  palatoethmoidalis)  and  the  corpus 
oss.  sphenoid,  (sutura  sphenoethmoidalis).  above  with  the  pars  orbital,  oss.  front.  ( sutura 
frontoethmoidalis).  The  medial  wall  is  vertical,  is  very  rough,  and  much  perforated,  presenting 
small  vertical  slits  for  the  nn.  nlfactorii.  Its  anterior  margin  is  attached  to  the  posterior 
surface  of  the  spina  frontalis  oss.  frontalis,  its  posterior  border  to  the  anterior  surface  of  the 
concha  sphenoidalis;  the  inferior  thickened  border  hangs  down  free,  bends  around  somewhat 
lateralward,  and  thus  forms  the  concha  nasalis  media  (middle  turbinated  bone):  above  this  in 
the  posterior  part  is  a  deep  notch  (meatus  nasi  superior,  upper  nasal  passage)  and  above  this 
a  similar,  concha-like  plate  of  bone,  bent  so  as  to  be  convex  medianward,  the  concha  nasalis 
superior  (superior  turbinated  bone);  further  backward  and  upward  lies  usually  still  another 
turbinated  bone,  the  concha  nasalis  suprema  [Santorini],  separated  from  the  preceding  bv  a 
groove,  the  recessus  sphenoethmoidalis.  Lateralward  from  the  anterior  extremity  of  the  concha 
media,  a  sickle-shaped  process,  the  processus  uncinatus  (0.  T.  unciform  process),  directed  back¬ 
ward,  becomes  separated  from  the  inferior  wall;  at  its  extremity  it  rolls  around  lateralward, 
and  below  or  behind  this  place  unites  with  the  proc.  ethmoidalis  conchae  nasalis  inferioris  (see 
also  Figs.  70  and  77). 
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27.  Ethmoid  bone,  os  ethmoidale ,  lamina  perpendicularis , 

from  the  left. 

The  lamina  perpendicularis  or  perpendicular  plate  (see  also  Figs.  23;  67,  68,  78,  567, 
and  979)  is  quadrangular  with  unequal  sides;  at  its  upper  border  in  the  median  plane  it  is  in 
large  part  united  to  the  inferior  surface  of  the  lamina  cribrosa;  it  hangs  down  perpendicularly 
and  free  between  the  two  labyrinths  and  thus  forms  a  part  of  the  bony  nasal  septum.  At  its 
upper  margin  it  presents  small  grooves  which  are  continuations  of  the  medial  foramina  of  the 
lamina  cribrosa  for  the  nn.  olfactorii.  The  upper  border  is  attached  in  front  to  the  posterior 
surface  of  the  spina  frontalis  oss.  frontalis  (sutura  frontoethmoidalis);  the  posterior  margin 
unites  with  the  crista  sphenoidalis  oss.  sphenoidalis  (sutura  sphenoethmoidalis),  the  inferior 
with  the  anterior  margin  of  the  vomer,  the  anterior  with  the  cartilaginous  nasal  septum. 

Deviations  of  the  lamina  perpendicularis  as  a  whole  or  in  single  spots  from  the  median 
plane  are  very  frequent. 
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28  and  29.  Right  inferior  turbinated  bone, 

concha  nasalis  inferior. 

Fig.  28  Above,  from  within.  Fig.  29  Below,  from  without. 

The  concha  nasalis  inferior  ( inferior  turbinated,  bone)  (see  also  Figs.  70,  76,  77  and 
567)  is  paired;  it  lies  on  each  side  in  the  lower  part  of  the  lateral  wall  of  the  nasal  cavity  and 
is  placed  sagitally  in  its  longest  diameter.  It  is  oblong,  very  porous,  bent  so  as  to  be  convex 
medianward,  and  hangs  downward  as  a  free  mass  from  its  upper  attached  margin.  The  inferior 
border  is  much  thickened  and  lateral  ward  somewhat  rolled.  The  upper  thinner  margin  is 
attached  in  front  to  the  crista  conchalis  maxillae  and  gives  off  close  behind  this  point  the 
processus  lacrimalis,  directed  obliquely  upward  and  forward,  which  unites  with  the  inferior 
margin  of  the  os  lacrimale  (sutura  lacrimoconchalis)  and  helps  the  sulcus  lacrimalis  maxillae 
(see  p.  30)  to  complete  the  canalis  nasolacrimalis.  Somewhat  further  backward  the  broad 
processus  maxillaris  projects  lateralward  and  downward,  so  as  to  lie  on  the  inferior  circum¬ 
ference  of  the  hiatus  maxillaris;  above  this  broad  process  arises  the  narrower,  more  irregular 
processus  ethmoidalis  which  passes  upward  to  unite  with  the  processus  uncinatus  oss.  ethmoi¬ 
dalis.  The  most  posterior  part  of  the  upper  margin  is  attached  to  the  crista  conchalis  oss. 
palatini.  (For  development  see  p.  69.) 
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30  and  31.  Right  lachrymal  bone,  os  lacrimale, 

from  without.  from  within. 

The  os  lacrimale  (lachrymal  hone)  (see  also  Figs.  70 — 72,  76  and  77)  is  a  paired, 
oblong,  quadrangular,  thin  platelet  of  bone,  the  size  of  a  finger  nail,  and  lies  in  the  anterior 
part  of  the  medial  wall  of  the  orbit.  The  upper  margin  unites  with  the  pars  orbitalis  oss.  fron¬ 
talis  (sutura  frontolacrimalis)  (s.  p.  19);  the  posterior  margin  with  the  anterior  border  of  the 
lamina,  papyracea  oss.  ethmoidalis;  the  inferior  margin  behind  with  the  medial  margin  of  the 
facies  orbitalis  of  the  corpus  maxillae  (sutura  lacrimomaxillaris) ,  in  front  with  the  proc. 
lacrimalis  conchae  nasalis  inferioris  (sutura  lacrimoconchalis) ;  the  anterior  margin  with  the 
margo  lacrimalis  of  the  proc.  frontalis  maxillae  (sutura  lacrimomaxillaris).  The  medial  surface 
is  tolerably  flat,  lies  directly  on  the  anterior  part  of  the  lateral  wall  of  the  ethmoidal  labyrinth 
and  forms  the  lateral  wall  of  the  anterior  ethmoidal  cells;  the  lateral  surface  is  divided  by  a 
crest  extending  from  above  downward,  the  crista  lacrimalis  posterior  (0.  T.  lachrymal  crest) 
(for  the  origin  of  the  pars  lacrimalis  m.  orbicularis  oculi),  into  a  larger  posterior  level  area 
and  a  smaller  anterior  concave  area,  sulcus  lacrimalis ;•  the  latter  forms  with  the  6ulcus 
lacrimalis  of  the  proc.  frontalis  maxillae  the  fossa  sacci  lacrimalis  (for  the  saccus  lacrimalis). 
From  the  inferior  extremity  of  the  crista  lacrimalis  posterior  proceeds  the  somewhat  variable 
hamulus  lacrimalis  (0.  T.  hamular  process)  lateralward,  forward  and  downward;  it  is  inserted 
in  the  incisura  lacrimalis  on  the  medial  anterior  margin  of  the  orbital  surface  of  the  body 
of  the  maxilla  (see  also  p.  30).  (For  development  see  p.  69.) 
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32  and  33.  Right  nasal  bone,  os  nasale, 

from  without.  from  within. 

The  os  nasale  (nasal  bone)  (see  also  Figs.  59,  60,  70,  76 — 78)  is  paired  and  forms 
with  that  of  the  other  side  the  root  of  the  nose  and  the  upper  part  of  the  back  of  the  nose. 
It  is  a  small,  oblong;  quadrangular  bone'  thicker  and  narrower  above,  thinner  and  broader 
below.  The  nasal  bones  of  the  two  sides  are  attached  to  one  another  by  their  medial,  slightly 
serrated  borders  to  form  the  sntura  internasalis;  the  upper  serrated  border  unites  with  the 
margo  nasalis  of  the  pars  nasalis  oss.  frontalis  to  form  the  sutura  nasofrontalis ;  the  lateral, 
somewhat  bevelled  margin  forms  with  the  anterior  margin  of  the  processus  frontalis  maxillae 
the  sutura  nasomaxillaris ;  the  inferior,  bevelled,  irregularly  serrated  margin  unites  with  the 
lateral  nasal  cartilage  and  projects  somewhat  in  front  of  it  (see  Figs.  977  and  980);  in  the 
macerated  skull,  however,  it  lies  free  and  helps  to  bound  the  apertura  piriformis.  The  anterioi 
surface  is  smooth  and  usually  slightly  curved  like  a  saddle.  The  posterior  surface  in  its  uppei 
portion  is  attached  from  in  front  to  the  spina  frontalis  oss.  frontalis;  in  its  lower  portion  it 
is  smooth  and  helps  to  form  the  bony  part  of  the  anterior  wall  of  the  nasal  cavity;  there  is 
seen  also  the  sulcus  ethmoidalis  (0.  T.  groove  for  nasal  nerve)  (for  the  n.  ethmoidalis  anterior). 
The  nasal  bone  is  often  perforated  by  one  or  several  small  openings,  foramina  nasalia.  for 
blood-vessels.  (For  development  see  p.  69.) 
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34  and  35.  Ploughshare  bone,  vomer, 

from  the  left.  from  in  front. 

/ 

The  vomer  (ploughshare  hone)  (see  also  Figs.  78  and  979)  is  an  unpaired,  oblong 
quadrangular,  flat  bone  which  lies  in  the  median  plane  and  forms  the  posterior  part  of  the 
nasal  septum.  It  is  usually  bent  somewhat  to  one  side,  but  never  at  its  posterior  margin. 
Its  upper  margin  is  broad  and  is  split  into  two  thick  laterally  directed  leaves  (alae  vomeris), 
each  of  which  is  attached  by  its  free  margin  to  the  proc.  vaginalis  of  the  proc.  ptervgoideus 
oss.  sphenoidalis  and  to  the  proc.  sphenoidalis  oss.  palatini.  These  two  wings  of  the  vomer  leave 
a  groove  between  them  in  which  is  placed  the  rostrum  sphenoidale.  The  posterior  margin  is 
smooth,  thin  and  lies  free.  The  inferior  margin  is  sharp  and  serrated,  and  adjoins  the  crista 
nasalis  of  the  united  palate  bones  and  upper  jaw  bones.  The  anterior  margin,  which  is  also 
the  upper,  is  somewhat  thickened  and  hollowed  out  to  form  a  groove;  it  unites  behind  with 
the  inferior  margin  of  the  perpendicular  plate  of  the  ethmoid  bone,  in  front  with  the  carti¬ 
laginous  nasal  septum  (see  Fig.  979).  (For  development  see  p.  70.) 
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30.  Right  UPPOT  jclW  bonG,  maxilla,  from  without. 

The  maxilla  (0.  T.  superior  maxillary  bone)  (see  also  Figs.  37,  38,  57—62,  69—78) 
is  paired,  lies  in  the  upper  anterior  part  of  the  facial  skull  and  is  divisible  into  a  corpus  or 
body  and  four  processes  of  which  two,  the  processus  frontalis  and  processus  zygomaticus 
belong  to  the  upper  part,  while  the  two  others,  the  processus  alveolaris  and  the  processus 
palatinus ,  belong  to  the  lower  part.  (For  development  see  p.  70.) 

The  corpus  or  body  (see  also  Figs.  37,  38,  57 — 60  and  69 — 75)  is  quadrangular  in 
shape  and  contains  within  it  a  large  cavity,  sinus  maxillaris  (see  also  Fig.  567)  (0.  T.  antrum 
of  Highmore),  lined  by  mucous  membrane,  the  entrance  to  which,  hiatus  maxillaris  (see  also 
p.  30),  is  situated  on  the  nasal  surface.  The  upper  surface,  facies  orbitalis  (planum  orbitale),  is 
smooth,  triangular,  directed  obliquely  forward,  outward  and  downward  and  forms  the  floor  of 
the  orbit;  its  medial  border  unites  behind  with  the  lamina  papyracea  oss.  ethmoid,  (sutura 
ethmoideomaxillaris),  in  front  with  the  lachrymal  bone  (sutura  lacrimomaxillaris) ;  the 
anterior  border  is  smooth  medianward,  lying  free  as  the  margo  infraorbitalis,  while  lateral- 
ward  it  is  serrated  and  goes  over  into  the  proc.  zygomaticus;  the  posterior  border  is  for  the 
most  part  smooth,  lies  free,  and  forms  with  the  inferior  margin  of  the  orbital  surface  of  the 
large  wing  of  the  sphenoid  running  approximately  parallel  to  it,  the  fissura  orbitalis  in¬ 
ferior  (for  the  a.  infraorbit.;  v.  ophthalm.  inf.;  nn.  zygomat.,  infraorbit.).  From  this  point 
forward  on  the  upper  surface  extends  a  groove  (sulcus  infraorbitalis)  closed  by  periosteum, 
which  gradually  becomes  deeper  and  is  continued  into  the  canalis  infraorbitalis  (both  for 
the  a.  infraorbit.;  n.  infraorbit.);  branching  off  from  this  are  the  very  minute  canales 
alveolares  (for  the  aa.  alveol.  sup.  ant.;  rr.  alveol.  sup.  medius  et  anteriores  n.  infraorbit.), 
which  run  within  the  anterior  wall  of  the  body  of  the  bone.  Upon  and  beneath  the  pos¬ 
terior  medial  angle  of  the  facies  orbitalis  is  attached  the  proc.  orbital,  oss.  palat.  (sutura 
palatomaxillaris).  The  posterior  surface  facies  inf  rat  empor  alis  (0.  T.  zygomatic  surface) 
looks  into  the  fossa  infratemporalis  and  pterygopalatina,  is  slightly  rough,  often  bulged  out 
(tuber  maxillare)  and  there  gives  origin  to  parts  of  the  mm.  pterygoidei ;  it  presents  from 
two  to  three  small  openings,  foramina  alveolaria,  which  lead  into  canals  passing  forward, 
the  canales  alveolares  (0.  T.  posterior  dental  canals)  for  the  a.  alveol.  sup.  post.;  nn.  alveol. 
sup.)  which  run  forward  in  the  lateral  wall  and  are  connected  with  the  anterior  canales 
alveolares.  The  anterior  surface,  facies  anterior  (0.  T.  external  or  facial  surface),  presents 
above  the  foramen  infraorbitale,  the  opening  of  exit  of  the  canalis  infraorbit. ;  beneath  it 
a  variable  depression,  fossa  canina  (for  the  m.  caninus).  There  arise  also  in  front  several 
muscles,  the  caput  infraorbit,  m.  quadrat,  labii  sup.,  m.  nasalis,  m.  incisivus,  m.  buccinat. 
Medianward  the  facies  anterior  runs  out  into  a  sharp  margin,  the  incisura  nasalis,  which 
partly  limits  the  apertura  piriformis. 
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37.  Right  upper  jaw  bone,  maxilla,  from  within. 

The  fades  nasalis  of  the  corpus  maxillae  (6ee  also  Figs.  76  and  77)  is  placed  sagittally 
and  helps  to  form  the  lateral  wall  of  the  nasal  cavity.  A  large  opening  in  it,  the  hiatus 
maxillaris,  leads  into  the  sinus  maxillaris  (0.  T.  antrum  of  Highmore)  (see  also  p.  63).  The 
slightly  rough  field  behind  the  hiatus  has  attached  to  it  the  facies  maxillaris  of  the  pars  perpen¬ 
dicularis  oss.  palatini  and  presents  usually  a  smooth,  almost  perpendicular  groove  for  the 
completion  of  the  canalis  pterygopalatinus,  occasionally  also  of  the  canalis  palatinus;  the 
area  behind  this  groove  serves  for  apposition  with  the  proc.  pyramidalis  oss.  palatini.  In  front 
of  the  hiatus  in  the  upper  part  passing  downward  from  the  posterior  margin  of  the  proc.  fron¬ 
talis  is  the  sulcus  lacrimalis  which  is  closed  to  form  the  canalis  nasolacrimalis  (0.  T.  lachrymal 
groove)  by  the  attachment  to  it  medianward  of  the  os  lacrimale  above  and  the  proc.  lacrimalis 
conchae  nasalis  inferioris  below  (see  Figs.  29  and  31).  In  front  of  this  the  crista  conchalis  (for 
union  with  the  upper  border  of  the  concha  nasalis  inferior)  runs  approximately  horizontally 
forward.  The  anterior  margin,  incisura  nasalis,  helps  to  bound  the  apertura  piriformis. 

The  sinus  maxillaris  (upper  maxillary  cavity)  (see  also  p.  29  and  Figs.  70,  75,  568, 
580  and  823)  presents  approximately  the  form  of  a  tetrahedron.  It  runs  with  the  exception  of 
the  place  of  the  canalis  infraorbitalis  almost  everywhere  nearly  as  far  as  the  free  surface  of 
the  body.  In  front  it  terminates  in  a  groove,  which  runs  from  the  centre  of  the  beginning 
of  the  proc.  frontalis  downwards,  and  farther  over  the  alveoli  of  the  canine  tooth  as  well  as 
the  premolar  and  molar  teeth  in  a  curve  backwards  (see  Fig.  580).  This  groove  does  not 
usually  project  more  deeply  than  to  the  base  of  the  nasal  cavity  (see  Fig.  568)  and  has  its 
lowest  point  by  the  2nd  premolar  or  1st  molar  tooth,  and  is  separated  from  the  apex  of  the 
alveoli  of  the  four  back  teeth  only  by  a  thin  layer  of  bone.  The  sinus  may  reach  farther  into  the 
proc.  alveolaris  in  the  case  of  enlargement,  and  run  into  the  proc.  zygomaticus  and  proc.  pala¬ 
tinus;  it  may  also  project  over  the  facies  infratemporalis  and  facies  anterior  (formation  of 
a  tuber  maxillare  and  touching  of  the  fossa  canina). 

The  processus  frontalis  (O.  T.  nasal  process)  (see  also  Figs.  36,  57 — 60,69 — 72,76 
and  77)  ascends  in  front  from  the  upper  margin  of  the  facies  nasalis  and  facies  anterior.  Its 
upper,  thick,  serrated  margin  lies  upon  the  pars  nasalis  oss.  frontalis  (sutura  front omaxillaris)  ; 
the  anterior,  sharp,  slightly  serrated  margin  unites  with  the  os  nasale  ( sutura  nasomaxillaris). 
The  posterior  broad  margin  presents  a  groove,  sulcus  lacrimalis,  which  leads  downward  on 
the  facies  nasalis  of  the  body  (vide  supra) ;  it  is  bounded  medianward  by  the  margo  lacrimalis, 
to  which  is  attached  the  anterior  margin  of  the  lachrymal  bone  (sutura  lacrimomaxillaris) ; 
lateralward  by  the  slight .  crista  lacrimalis  anterior,  which  goes  over  into  the  margo  infra¬ 
orbitalis;  behind  this  point  of  transition  or  as  an  interruption  of  the  margo  is  situated  the 
incisura  lacrimalis,  of  variable  depth,  in  which  is  placed  the  hamulus  lacrimalis  oss.  lacrimalis. 
The  lateral  surface  is  smooth ;  on  the  medial,  running  from  behind  forward,  is  the  crista 
ethmoidalis  (for  apposition  with  the  anterior  extremity  of  the  medial  surface  of  the  labyrinth). 
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38.  The  two  upper  jaw  bones,  maxillae,  united,  from  below. 

The  short,  broad  processus  zygomaticus  (0.  T.  malar  process)  (see  also  Figs.  36,  59, 
60  and  71 — 74)  proceeds  from  the  lateral  upper  angle  of  the  body  of  the  upper  jaw  and  is 
generally  hollowed  out  inside  for  a  bulging  of  the  sinus  maxillaris.  Its  surface  is  rough, 
sometimes  incomplete,  namely  when  the  sinus  maxillaris  extends  to  the  os  zygomaticum,  and 
unites  with  the  os  zygomaticum  to  form  the  sutura  zygomaticomaxillaris . 

The  processus  palatinus  (see  also  Figs.  37,  61,  62,  76 — 78  and  567)  is  a  transversely 
placed  plate  of  bone  which  goes  off  medianward  from  the  inferior  margin  of  the  facies  nasalis 
and  helps  to  form  the  bony  septum  between  the  nasal  and  the  buccal  cavity.  At  the  medial, 
widened  rough  margin  the  two  maxillae  unite  with  one  another  to  form  the  sutura  palatina 
mediana ;  above  the  same  on  each  maxilla  runs  a  ridge,  crista  nasalis ,  the  union  of  the  two 
ridges  serving  for  the  attachment  of  the  vomer  and  the  cartilage  of  the  septum  of  the  nose 
(see  also  Fig.  979).  The  posterior  margin  lies  on  the  anterior  border  of  the  pars  horizontalis 
oss.  palatini  (sutura  palatina  transversa).  The  upper  surface  is  smooth  and  slight  concave 
in  frontal  direction ;  the  inferior  surface  is  rougher  and  presents  near  the  posterior  extremity 
usually  two  sulci  palatini  (for  the  branches  of  the  a.  palatina  major)  bounded  by  small  ridges, 
spinae  palatinae. 

The  processus  alveolaris  (see  also  Figs.  36,  37,  57—62,  67 — 70  and  567)  is  depen¬ 
dent  in  its  development  on  that  of  the  teeth  and  extends  downward  like  an  arch  convex  in 
front  and  externally,  concave  behind  and  internally,  from  the  lower  margin  of  the  body ;  it 
forms  together  with  the  other  maxilla  a  half  elliptical  arch.  The  broader,  free,  inferior  margin, 
limbus  alveolaris,  contains  eight  tooth-cavities,  alveoli  dentales,  which  are  separated  from  one 
another  by  the  septa  interalveolaria;  they  have  wide  mouths  and  grow  narrower  in  the  depth; 
they  are  exact  impressions  of  the  corresponding  roots  of  the  teeth.  The  anterior  surface  of  the 
proc.  alveolaris  presents  oblong  projections,  juga  alveolaria,  corresponding  to  the  anterior  five 
alveoli.  The  portion  of  the  bone  lying  most  medianward  including  the  most  anterior  two  (in¬ 
cisor-teeth)  alveoli  represents  what  is  in  the  fetus  a  special  bone  (os  incisivum)  (see  also 
p.  70)  which  fuses  early  with  the  rest  of  the  bone;  remains  of  the  suture  originally  present 
at  the  site  of  union,  the  sutura  incisiva,  are  usually  distinct  in  the  newborn,  sometimes  also 
in  the  adult;  medianward  they  extend,  arch-like,  backward  to  an  unpaired  opening,  foramen 
incisivum,  situated  on  the  inferior  surface  of  the  combined  proc.  palatini;  from  it  proceeds  up¬ 
ward  the  symmetrically  forking  canalis  incisivus  (for  branches  of  the  a.  palatina  major, 
branches  of  the  n.  nasopalatinus)  and  ends  on  the  upper  surface  of  each  proc.  palatinus  by  an 
opening  on  each  side.  The  two  processus  alveolares  unite  in  the  median  plane  by  the  sutura 
intermaxillaris,  the  anterior  continuation  of  the  sutura  palatina  mediana;  above  this  suture 
there  is  continued  forward  on  each  upper  jaw,  the  crista  nasalis  (nasal  crest);  it  is  higher 
in  the  region  of  the  sutura  intermaxillaris  than  it  is  behind  and  ends  behind  in  the  vomer 
and  in  front  in  a  projection,  the  spina  nasalis  anterior. 


32 


Bones  of  the  Skull. 


Crista  ethmoidalis 


Processus  orbitalis 


Incisura  sphenopalatina 


Processus  sphenoidalis 


Pars  perpendicular!» 

Crista  conchalis 


Facies  nasalis 


t 

Maxilla 


Area  for  completion  of  the 
fossa  pterygoidea 


Processus  pyramidalis 
Spina  nasalis  posterior 

Pars  horizontalis 


39.  Right  palate  bone,  os  palatinum,  from  within. 

The  paired  os  palatinum  (palate  bone)  (see  also  Figs.  40,  41,  61,  62,  70—72  and 
74 — 77)  lies  in  the  posterior  part  of  the  nasal  cavity  and  there  forms  a  part  of  the  partition 
wall  between  nasal  cavity  and  mouth  cavity  (of  the  hard  palate)  and  of  the  lateral  wall  of  the 
nasal  cavity.  It  presents  for  examination  a  pars  horizontalis  and  a  park  perpendicularis.  (For 
development  see  p.  70.) 

The  par 8  horizontalis  (0.  T.  horizontal  plate)  (see  also  Figs.  40,  61,  62  and  76 — 78) 
is  very  similar  to  the  proc.  palatinus  maxillae,  only  shorter;  the  upper  surface  ( facies  nasalis), 
is  smooth  and  slightly  concave;  the  lower  surface  ( facies  palatina)  (see  Figs.  61  and  62)  is 
somewhat  rough  and  presents  near  the  posterior  margin  a  small  sickle-shaped  elevated  surface 
for  the  attachment  of  the  m.  tensor  veli  palatini.  The  anterior,  slightly  serrated  margin  lies 
on  the  posterior  border  of  the  proc.  palatinus  maxillae  and  forms  with  this  the  sutura  pala¬ 
tina  transversa .  The  medial  margin  unites  with  the  corresponding  border  of  the  bone  of  the 
other  side  and  forms  the  posterior  part  of  the  sutura  palatina  mediana;  on  the  upper  surface 
of  this  border  the  crista  nasalis  (for  union  with  the  vomer)  projects  upward  and  runs  out 
behind  into  the  spina  nasalis  posterior.  The  posterior  margin  is  smooth  and  concave. 

From  the  lateral  part  of  the  posterior  margin  projects  backward  the  strong  processus 
pyramidalis  having  the  form  of  a  small  three-sided  pyramid  (see  also  Figs.  40,  41,  61,  62,  69  and 
70).  It  is  more  or  less  inserted  in  front  into  the  fissura  pterygoidea  oss.  sphenoidalis,  so  that  its 
posterior  surface  with  a  smooth  area  helps  to  complete  the  lower  part  of  the  fossa  pterygoi¬ 
dea;  on  each  side  of  this  smooth  area,  the  posterior  surface  is  rough  and  is  united  with  the  proc. 
pterygoideus.  The  external  anterior,  rough  surface  unites  with  the  posterior  portion  of  the 
corpus  maxillae  just  above  the  eighth  alveolus.  The  edge  between  the  posterior  and  the  lateral 
surface  sometimes  helps  also  to  form  the  fossa  infratemporalis  (see  Fig.  70),  and  then  possesses 
a  smooth  surface.  The  medial,  smooth  surface  looks  into  the  nasal  cavity.  The  inferior  surface 
(base  of  the  pyramid)  belongs  to  the  lower  surface  of  the  hard  palate  and  contains  usually  three 
openings,  of  which  the  foramen  palatinum  majus  lies  furthest  forward,  the  others,  foramina 
palatina  minora,  lie  further  backward  (see  Fig.  61).  These  are  the  outlets  of  the  sulci  palatini 
on  the  hard  palate  (see  p.  31),  and  also  the  openings  of  the  canales  palatini  (for  the  aa.  pala- 
tinae  major  et  minores;  nn.  palatini);  they  usually  pierce  the  proc.  pyramidalis  perpendicularly, 
but  occasionally,  especially  the  longest  of  them,  run  between  the  plate  and  the  upper  jaw,  60 
that  there  is  a  corresponding  groove  on  each  of  the  bones. 
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40  and  41.  Right  palate  bone,  os  palatinum, 

from  behind,  from  without. 

The  pars  perpendicularis  (O.T.  vertical  plate)  (see  also  Figs.  39,  70—72  and  74 — 77) 
ascends  as  a  thin  leaf  of  bone  vertically  upward  from  the  lateral  margin  of  the  pars  hori¬ 
zontalis.  The  medial  facies  nasalis  is  smooth  and  presents  two  ridges  extending  from  before 
backward,  an  upper,  shorter,  crista  ethmoidalis  (0.  T.  superior  turbinated  crest),  for  the 
attachment  of  the  posterior,  free  end  of  the  concha  nasalis  media,  and  a  lower,  crista  conchalis 
(0.  T.  inferior  turbinated  crest),  for  union  with  the  concha  nasalis  inferior  (see  Fig.  77).  The 
lateral  surface,  facies  maxillaris,  is  for  the  most  part  rough  and  unites  in  front  with  the 
posterior,  rough  portion  of  the  facies  nasalis  corporis  maxillae,  so  that  it  covers  over  a  portion 
of  the  hiatus  maxillaris  from  behind  (see  Fig.  70);  it  is  attached  behind  to  the  anterior  margin 
and  the  medial  surface  of  the  lamina  medialis  proc.  pterygoidei  oss.  sphenoidalis.  Between  these 
two  areas,  extending  from  above  downwards,  is  the  smooth,  shallow  sulcus  pterygopalatinus. 
Through  the  attachment  of  the  lateral  surface  to  the  two  bones  mentioned  this  forms  together 
with  the  sulcus  pterygopalat.  of  the  proc.  pteryg.  oss.  sphenoidalis  and  a  groove  on  the  upper 
jaw  bone,  above,  the  fossa  pterygopalatina,  open  lateralward  (for  the  aa.  maxill.  int.,  palat. 
descendens,  sphenopalat. ;  nn.  maxillaris,  zygomat.,  sphenopalat.,  alveol.  sup.,  infraorbit.,  rr. 
alveolares  superiores  posteriores  gangl.  sphenopalat.),  below,  the  canalis  pterygopalatinus 
(0.  T.  posterior  palatine  canal)  (for  the  a.  palat.  descendens;  nn.  palat.,  rr.  nasal,  post.  inf. 
gangl.  sphenopalat.),  closed  also  externally  by  the  proc.  pterygoideus  oss.  sphenoid,  and  the 
upper  jaw ;  it  is  continued  below  into  the  canales  palatini  (see  p.  32)  (for  the  aa.  palatinae 
major  et  minores;  nn.  palat.)  which  usually  run  in  the  proc.  pyramidalis  alone.  From  the  upper 
margin  of  the  pars  perpendicularis  extend  two  processes,  the  processus  sphenoidalis  bent  some¬ 
what  backward  and  markedly  medianward,  which  lies  on  the  inferior  surface  of  the  body  of  the 
sphenoid  and  on  the  ala  vomeris,  and  the  processus  orbitalis  forward  and  somewhat  lateral- 
ward.  The  latter  is  bulged  out  and  contains  a  small  cavity,  the  posterior  part  of  a  posterior 
ethmoidal  cell  which  projects  into  the  proc.  orbitalis.  Its  lateral,  upper,  smooth  surface  forms 
the  most  posterior  part  of  the  floor  of  the  orbit  (see  Fig.  70);  in  front  and  below  it  meets  the 
facies  orbitalis  corporis  maxillae  (sutura  palatomaxillaris),  in  front  and  above  the  lamina 
papyracea  oss.  ethmoid,  (sutura  palatoethmoidalis),  behind  and  above  the  anterior  margin  of 
the  lateral  surface  of  the  body  of  the  sphenoid  (sutura  sphenoorbitalis);  behind  and  below  it 
lies  free  and  helps  in  part  to  form  the  medial  portion  of  the  fissura  orbitalis  inferior,  in  part 
it  looks  into  the  fossa  pterygopalatina.  Between  the  proc.  sphenoid,  and  the  proc.  orbital,  lies 
the  incisura  sphenopalatina,  which  is  closed  by  the  attachment  of  the  bone  to  the  under  surface 
of  the  body  of  the  sphenoid  forming  the  foramen  sphenopalatinum  (for  the  a.  sphenopalat.; 
rr.  nasal,  poster,  super,  lateral  et  medial,  gangl.  sphenopalat.). 
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42  and  43.  Right  yoke  bone,  os  zygomaticum, 

from  without.  from  within. 

The  os  zygomaticum  or  yoke  bone  (O.T.  malar  hone)  (see  also  Figs.  57— 62  and  71—74) 
is  paired  and  lies  in  the  lateral  part  of  the  facial  skull.  It  has  three  surfaces.  The  laterally 
directed  Jades  malaris  is  quadrangular,  fairly  smooth,  markedly  convex  and  presents  the 
foramen  zygomaticofadale  (0.  T.  malar  foramen).  The  concave  Jades  orbitalis,  directed 
medianward  and  forward,  helps  to  form  the  lateral  and  inferior  wall  of  the  orbit  and  meets 
the  facies  malaris,  forming  a  markedly  curved  concave  margin,  which  below  completes  the 
margo  infraorbitalis ,  and  above  forms  the  lateral  margin  of  the  aditus  orbitae.  The  medial 
inferior  margin  of  the  facies  orbitalis  unites  with  the  lateral  angle  of  the  facies  orbitalis  cor¬ 
poris  maxillae  (sutara  zygomaticomaxillaris)  and  forms  in  half  the  cases  the  lateral  boundary 
of  the  fissura  orbitalis  inferior  (see  Figs.  73  and  74);  the  medial  upper  margin  lies  upon  the 
margo  zygomaticus  of  the  ala  magna  oss.  sphenoidalis  (sutura  sphenozygomatica).  On  the  facies 
orbitalis  can  be  seen  the  single  or  double  foramen  zygomaticoorbitale  (0.  T.  temporo-malar 
canals),  the  entrance  to  a  canal  bifurcating  in  the  bone  (sometimes  double  from  the  beginning), 
the  divisions  of  which  perforate  the  bone  and  end  on  the  facies  malaris  in  the  foramen 
zygomaticofaciale  and  the  facies  temporalis  in  the  foramen  zygomaticotemporale  (for  the  r. 
zygomaticofacialis  and  r.  zygomaticotemporalis  n.  zygomatici).  The  fades  temporalis  looks 
downward  and  medianward,  is  curved  so  as  to  be  markedly  concave  and  forms  the  anterior  part 
of  the  fossa  temporalis.  Here  the  foramen  zygomaticotemporale  is  visible  medianward;  it 
adjoins  a  rough  surface  for  broad  union  with  the  proc.  zygomaticus  corporis  maxillae  (sutura 
zygomaticomaxillaris).  Sometimes  the  sinus  maxillaris  extends  to  this  surface;  in  that  case 
it  presents  a  smooth  surface. 

At  the  upper  angle  of  the  facies  malaris  lies  the  processus  frontosphenoidalis  (0.  T. 
frontal  process),  in  front  for  union  with  the  proc.  zygomaticus  oss.  frontalis  (sutura  zygo- 
maticofrontalis),  behind  with  the  large  wing  of  the  sphenoid  (vide  supra).  From  the  posterior 
angle  of  the  bone  goes  off  the  slim  processus  temporalis  (0.  T.  zygomatic  process),  which 
unites  with  the  proc.  zygomaticus  oss.  temporalis  by  a  serrated  suture  (sutura  zygomatico¬ 
temporalis)  to  form  the  arcus  zygomaticus.  (For  development  see  p.  70.) 
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44.  Lower  jaw  bone,  mandibula,  from  below. 
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45.  Lower  jew  bone,  mandibula,  right  half,  from  without. 

The  mandibula  (lower  jaw  bone)  (0.  T.  inferior  maxillary)  (see  also  Figs.  44,  46—52, 
57—60,  67  and  68)  is  unpaired  and  forms  the  inferior  anterior  part  of  the  facial  skull.  It 
consists  of  the  parabolically  curved  corpus,  and  two  rami,  which  ascend  from  the  ends  of  the 
corpus.  (For  development  see  p.  70.) 

The  corpus  mandibulae  (body  of  lower  jaw)  (see  also  Figs.  44,  46 — 52,  57—60,  67 
and  68)  consists  originally  of  two  halves  united  with  one  another  in  the  median  plane,  the 
union  taking  place  in  the  first  or  second  year  of  life.  The  point  of  union  is  often  indicated 
by  a  groove.  Each  half  represents  a  mass  of  bone  which  is  higher  than  it  is  thick,  and  curved 
in  front  so  as  to  be  markedly  convex  externally.  Its  inferior  margin,  basis  mandibulae,  is  some¬ 
what  thickened  and  rounded;  close  above  this,  on  the  anterior  surface  near  the  median  plane,  is 
situated  the  somewhat  roll-shaped,  transversely  placed  protuberantia  mentalis  (0.  T.  mental 
process),  which,  lateralward,  runs  out  into  the  tuber culum  mentale.  Somewhat  lateralward  and 
upward  from  the  latter  a  round  foramen  mentale  (for  the  a.  mentalis;  n.  mentalis)  is  visible 
outside;  it  is  usually  situated  below  the  alveolus  of  the  second  praemolar,  about  half-way 
between  the  base  and  the  upper  margin.  Beneath  it,  or  somewhat  farther  back,  begins  the  linea 
obliqua  (0.  T.  external  oblique  line)  extending  obliquely  upward  to  the  anterior  margin  of  the 
ramus.  The  upper  part  of  the  body,  pars  alveolaris,  dependent  in  development  upon  that  of 
the  teeth,  is  bounded  above  by  a  narrow  border,  the  limbus  alveolaris.  It  contains  on  each  side 
eight,  altogether  then  sixteen,  alveoli  dentales  which  are  separated  from  one  another  by  thin 
septa  inter  alveolaria:  the  alveoli  arc  wide  at  the  opening  and  become  narrower  in  the  depth, 
being  exact  impressions  of  the  roots  of  the  teeth  which  they  hold.  Oblong  projections,  juga 
alveolaria,  usually  caused  by  the  three  anterior  alveoli  only,  are  observable  on  the  outer  sur¬ 
face.  The  medial  surface  of  the  corpus  presents,  close  to  the  median  plane,  the  single  or  double, 
short  spina  mentalis  (0.  T.  genial  tubercles)  (for  the  mm  geniohyoid.,  geniogloss.)  and  on  each 
side  below  it,  somewhat  lateralward,  the  fossa  digastrica  (for  the  m.  digastricus). 
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46.  Lower  jaw  bone,  mandibula,  right  half,  from  within. 

Above  the  fossa  digastrica  on  each  side  begins  a  slightly  s-shaped,  curved  roller,  the 
lined  mylohyoidea  (0.  T.  internal  oblique  line)  (for  the  mm.  mylohyoid.,  mylopharyng.),  which 
ascends  obliquely  backward  to  the  medial  surface  of  the  ramus.  Above  the  medial  part  of  the 
latter  lies  the  fovea  sublingualis  (0.  T.  sublingual  fossa)  (for  the  gland,  subling.),  usually 
distinctly  marked;  beneath  the  lateral  portion,  often  less  well  indicated,  the  fovea  submaxillaris 
(0.  T.  submaxillary  fossa)  (for  the  gland,  submax.).  Extending  forward  and  downward  from 
the  foramen  mandibulare  (see  below),  below  the  lateral  part  of. the  linea  mylohyoidea,  is  the 
sulcus  mylohyoideus  (for  the  r.  mylohyoid,  a.  alveol.  inf.;  n.  mylohyoid.). 

The  ramus  mantJibnfae  (0.  T.  perpendicular  portion)  (see  also  Figs.  44,  45  and  57  to 
60)  is  a  broad  plate  of  bone  which  extends  from  the  posterior  end  of  the  body  perpendicularly 
upward  or  obliquely  backward.  Its  posterior,  thicker  margin  forms  with  the  basis  corporis 
the  angulus  mandibulae;  its  anterior  margin  begins  laterally  at  the  posterior  end  of  the  linea 
obliqua,  medianly  at  the  last  alveolus,  with  a  small  triangular  surface  on  which  is  often  visible 
the  crista  buccinatoria  (for  the  m.  buccinat.).  The  lateral  surface  is  smooth,  the  medial 
presents  about  its  middle  an  opening,  foramen  mandibulare  (0.  T.  inferior  dental  foramen), 
which  is  bounded  medianward  by  a  small  leaflet  of  bone,  the  lingula  mandibulae.  In  the 
foramen  mandibulare  begins  the  canalis  mandibulae  (0.  T.  inferior  dental  canal)  (for  the  a. 
alveol.  inf.;  n.  alveol.  inf.)  which  extends,  within  the  spongiosa  of  the  bone,  arch-like,  downward 
and  forward  as  far  as  the  alveolus  of  the  medial  incisor;  it  is  wide  as  far  as  the  foramen 
mentale  through  which  it  opens  outwards;  from  there  medianward  it  is  narrow;  at  the  foramen 
mandibulare  the  sulcus  mylohyoideus  (see  above)  also  begins.  The  upper  end  of  the  ramus 
supports  two  processes  separated  from  one  another  by  the  incisura  mandibulae  (0.  T.  sigmoid 
notch);  the  anterior,  processus  coronoideus  (for  the  insertion  of  the  m.  temporal.),  is  bent 
and  terminates  in  a  blunt  point  backward  somewhat  hook-like;  the  posterior,  processus  condy¬ 
loideus,  which  serves  for  articulation  of  the  lower  jaw  with  the  rest  of  the  skull,  supports 
a  roller-like  capitulum  mandibulae,  covered  over  with  librocartilage  in  its  anterior  division,  the 
long  axis  of  which  converges  with  that  of  the  other  side  backward  toward  the  anterior  circum¬ 
ference  of  the  foramen  occipit.  magnum.  The  capitulum  sits  upon  a  narrower  neck,  collum 
(proc.  condyloidei)  mandibulae,  and  this  presents  in  the  medial  part  of  its  anterior  surface  the 
fovea  pterygoidea  proc.  condyloidei  (for  the  attachment  of  the  m.  pterygoid,  ext.). 
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47.  Lower  jaw  bone,  mandibula,  right  half, 

from  without,  showing  muscular  attachments. 
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M.  genioglossus 


48.  Lower  jaw  bone,  mandibula,  right  half, 

from  within,  showing  muscular  attachments. 
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50.  6  years  old  child.  50  a.  8  years  old  child. 

49—52.  Lower  jaw  bones,  mandibulae, 

at  different  ages  of  life,  figures  drawn  to  uniform  scale. 
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51.  Adult. 


52.  Old  age. 


49 — 52.  Lower  jaw  bones,  mandibulae, 

at  different  ages  of  life,  figures  drawn  to  uniform  scale. 
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53  and  54.  Hyoid  bone,  os  hyoideum, 

from  above.  .  right  half,  from  the  left. 

The  os  hyoideum  (hyoid  hone)  lies  as  an  unpaired,  horse-shoe-shaped  bone  behind 
and  below  the  lower  jaw  between  the  muscles,  without  direct  connection  with  the  other  bones. 
It  is  divisible  into  a  .middle  piece  or  corpus,  two  cornua  majora  and  two  cornua  minora. 
(For  development  see  p.  71.) 

The  corpus  (body)  is  a  transversely  placed  oblong  plate  with  an  anterior  surface,  bent 
so  as  to  be  convex  in  front  and  above,  and  a  concave  posterior  surface.  The  anterior  surface 
presents  variable  developed  ridges  for  the  muscular  attachments,  the  posterior  is  smooth.  At 
the  lateral  ends  are  small  fossae,  below  for  union  with  the  cornua  majora,  above  for  the 
cornua  minora. 

The  cornua  majora  are  thin,  laterally  flattened  plates  of  bone,  longer  than  the  body. 
They  are  placed  horizontally  or  directed  obliquely  upward,  are  united  in  front  with  the  body 
by  means  of  a  narrow  plate  of  cartilage  or  by  a  small  joint  with  a  joint  cleft  and  a  tight 
capsule.  Behind,  each  ends  in  a  small  button-like  projection.  These  merge  in  middle  life  with 
the  corpus. 

The  cornua  minora  are  small  pieces,  sometimes  remaining  cartilaginous,  which  are 
attached  above  near  the  point  of  union  of  the  body  and  the  cornua  majora,  either  by  means 
of  a  small  joint  with  joint  cleft  and  loose  capsule  or  by  ligamentous  union  only.  They  are 
surrounded  by  the  end  of  the  ligamentum  stylohyoideum  (see  Fig.  605),  a  thin  round  elastic 
fibrous  ligament  which  extends  from  the  processus  styloideus  oss.  tempor.  interwoven  in  the 
deep  layer  of  the  cervical  fascia.  Sometimes  it  contains  masses  of  bone,  the  single  pieces 
being  more  or  less  separated  from  one  another.  The  processus  styloideus,  the  lig.  stylohyoideum 
and  the  cornu  minus  oss.  hyoid,  arise  from  the  second  branchial  arch  of  the  embryo. 
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55.  Hyoid  bone,  os  hyoideum,  from  above, 

with  muscular  attachments. 

Magnification:  3:2. 


56.  Hyoid  bone,  OS  hyoideum ,  right  half,  from  the  left, 

with  muscular  attachments. 

Magnification :  3:2. 
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58.  Skull,  from  the  right,  with  muscular  attachments 
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59.  Skull,  from  in  front. 
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60.  Skull,  from  in  front,  with  muscular  attachments 
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62.  Base  of  the  skull,  from  without,  basis  cranii  externa, 

with  muscular  attachments. 
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63.  Skull,  from  above 
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64.  Skull  cap,  from  within 
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Foramen  caecum 


66.  Base  of  the  skull,  from  within,  basis  cranii  interna, 

with  names  of  various  parts. 
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67.  Median  section  of  the  skull,  from  the  left 
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68.  Median  section  of  the  skull,  from  the  left, 

with  names  of  various  parts. 
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69.  Right  temporal  fossa,  fossa  temporalis,  from  without. 

(The  arcus  zygomaticus  has  been  partially  sawed  away.) 

The  fossa  temporalis  (see  also  Figs.  57  and  58)  lies  on  each  side  on  the  lateral 
surface  of  the  skull  and  is,  for  the  most  part,  open  lateralward.  Its  medial  surface  is  formed 
by  the  most  inferior  part  of  the  facies  parietal,  oss.  pariet.,  by  the  facies  tempor.  squamae 
tempor.,  the  facies  tempor.  oss.  front.,  and  the  facies  tempor.  of  the  ala  magna  oss.  sphen.; 
the  anterior  surface  by  the  facies  tempor.  oss.  front,  and  the  facies  tempor.  oss.  zygom.;  the 
external  wall  by  the  arcus  zygom..  Below  and  medianward  it  goes  over  into  the  fossa  infra- 
tempor..  On  the  medial  surface  run  the  sutura  squamosa  (hetween  squama  tempor.  and  margo 
squamos.  oss.  pariet.),  the  sutura  sphenosquamosa  (between  squama  tempor.  and  margo 
squamos.  alae  magnae  oss.  sphen.),  the  sutura  sphenoparietalis  (between  angul.  sphen.  oss. 
pariet.  and  angul.  pariet.  alae  magnae  oss.  sphen.),  the  sutura  coronalis  (between  margo  front, 
oss.  pariet.  and  margo  pariet.  oss.  front.),  and  the  sutura  sphenofrontalis  (between  pars  orbital, 
oss.  front,  and  margo  front,  alae  magnae  oss.  sphen.);  on  the  anterior  surface,  the  sutura  zygo- 
maticofrontalis  (between  proc.  zygom.  oss.  front,  and  proc.  frontosphen.  oss.  zygom.),  and  the 
sutura  sphenozygomatica  (between  os  zygom.  and  margo  zygom.  alae  magnae  oss.  sphen.):  on 
the  lateral  surface  the  sutura  zygomaticotemporalis  (between  proc.  tempor.  oss.  zygom.  and 
proc.  zygom.  oss.  tempor.).  On  the  anterior  wall  lies  the  foramen  zygomaticotemporale. 

The  fossa  infratemporalis  (0.  T.  zygomatic  fossa)  (see  also  Figs.  61  and  62)  lies  on 
each  side  below  and  medianward  from  the  arcus  zygom.,  and  goes  over  sideways  above  into 
the  fossa  tempor.  and  is  open  behind  and  below.  Its  upper  wall  is  formed  medianward  by  the 
facies  infratemp,  of  the  ala  magna  oss.  sphen.,  the  anterior  oblique  wall  being  formed  by  the 
facies  infratempor.  maxillae  and  the  facies  tempor.  oss.  zygom.,  the  lateral  wall  by  the  ramus 
of  the  lower  jaw  and  the  medial  by  the  lamina  lat.  proc.  pteryg..  On  the  anterior  surface  the 
sutura  zygomaticomaxillaris  (between  os  zygom.  and  proc.  zygom.  maxillae)  is  visible.  At 
the  junction  of  the  anterior  and  medial  surfaces  lies  the  entrance  to  the  fossa  pterygopalatina. 
On  the  anterior  surface  can  be  seen  the  foramina  alveolaria  on  the  tuber  maxillare  and  above 
this  the  lateral  extremity  of  the  fissura  orbitalis  inferior. 
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70.  Right  pterygopalatine  fossa,  fossa  pterygopalatina , 

from  without. 

(The  main  portion  of  the  ala  magna  oss.  sphenoid.,  of  the  lateral  part  of  the  corpus  maxillae 
and  of  the  pars  orbit,  oss.  front,  have  been  removed  by  a  sagittal  section,  so  that  the  medial 

wall  of  the  sinus  maxillaris  and  of  the  orbit  is  visible.) 

The  fossa  pterygopalatina  (0.  T.  sphenomaxillary  fossa)  (see  also  Fig.  69)  lies, 
deeply  concealed,  between  the  bones  medianward  from  the  fossa  infratemporalis.  It  is  united 
with  the  latter  by  a  sickel-shaped  space,  broad  above,  narrow  below,  which  is  closed  below  and 
lateralward  by  periosteum.  Its  medial  wall  is  formed  by  the  lateral  surface  of  the  pars 
perpendicularis  oss.  palatini,  its  upper  wall  by  the  anterior  lateral  portion  of  the  inferior  sur¬ 
face  of  the  body  of  the  sphenoid.,  the  posterior  by  the  sphenomaxillary  surface  of  the  ala  magna 
oss.  sphenoidalis  and  by  the  anterior  surface  of  the  processus  pterygoideus,  the  anterior  by  the 
processus  orbitalis  oss.  palatini  and  by  the  most  posterior  margin  of  the  corpus  maxillae.  Below 
it  narrows  to  become  the  canalis  pterygopalatinus  which  is  continued  into  the  canales  palatini 
oss.  palatini  and  opens  at  the  foramina  palatina  majus  et  minora  on  the  under  surface  of  the 
hard  palate;  in  addition,  delicate  canals  pass  through  the  pars  perpendicularis  oss.  palatini 
from  the  canalis  pterygopalatinus  into  the  nose.  On  the  anterior  wall  connection  is  made  with 
the  orbit  by  means  of  the  fissura  orbitalis  inferior,  with  the  anterior  surface  of  the  face  by  the 
sulcus  and  canalis  infraorbitalis.  On  the  medial  surface,  the  wide  foramen  sphenopalatinum 
leads  into  the  nose.  From  the  posterior  surface  the  foramen  rotundum  goes  into  the  cavity  of 
the  skull,  the  canalis  pterygoideus  and  the  canalis  pharyngeus  to  the  lower  surface  of  the 
base  of  the  skull. 
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71  and  72.  Right  orbital  cavity,  orbita,  from  in  front. 

Magnification :  5  : 4. 
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The  orbita  (orbital  cavity)  (see  also  Figs.  57 — 60,  70 — 75)  lies  on  each  side  in  the  upper 
part  of  the  skull  and,  above,  adjoins  the  cerebral  skull.  It  opens  in  front  by  a  wide  mouth, 
aditus  orbitae ,  behind  this  widens  suddenly  in  its  lateral  half  and  then  narrows  gradually  from 
before  backward.  Its  shape,  in  front,  is  that  of  a  four-sided,  behind,  that  of  a  three-sided 
pyramid,  since  the  medial  and  the  inferior  wall  form  in  front  an  obtuse  angle  with  one  another, 
while  further  back,  they  lie  almost  in  one  plane.  The  axes  of  the  two  orbital  cavities  (from  the 
middle  of  the  anterior  opening  to  the  middle  of  the  foramen  opticum)  converge  behind  to  the 
region  above  the  sella  turcica  and  are  in  addition  inclined,  in  front,  somewhat  downward. 

The  walls  of  the  orbit  go  over  into  one  another,  usually  with  rounded  angles,  and  are 
lined  by  a  thin  periosteum,  the  periorbita. 

The  opening  of  entrance,  aditus  orbitae  is  quadrangular.  To  upper  margin,  margo 
supraorbitalis,  is  formed  by  the  margo  supraorbitalis  and  proc.  zygomat.  oss.  frontalis,  the 
medial  by  the  pars  nasalis  oss.  frontalis  and  the  proc.  frontalis  maxillae,  the  inferior,  margo 
infraorbitalis,  by  the  corpus  maxillae  and  os  zygomaticum,  the  lateral  by  the  os  zygomaticum. 

The  medial  wall,  paries  medialis  (see  also  Fig.  70),  is  placed  nearly  sagittally.  It 
is  composed  of  the  os  lacrimale,  the  lamina  papyracea  oss.  ethmoidalis  and  the  lateral  surface 
of  the  corpus  oss.  sphenoidalis.  It  presents  the  sutura  lacrimomaxillaris  (between  os  lacri¬ 
male  and  proc.  frontalis  maxillae),  the  sutura  frontolacrimalis  (between  os  lacrimale  and  pars 
orbitalis  oss.  frontalis),  the  sutura  frontoethmoidalis  (between  pars  orbitalis  oss.  frontalis  and 
os  ethmoidale)  as  well  as  the  sutura  sphenoethmoidalis  (between  os  ethmoidale  and  corpus 
oss.  sphenoidalis).  Near  the  anterior  margin  lies  the  fossa  sacci  lacrimalis.  At  the  junction 
of  the  medial  with  the  upper  wall  go  off  the  foramina  ethmoidalia  anterius  et  posterius,  of 
which  the  anterior  leads  constantly  into  the  skull  cavity  upon  the  lamina  cribrosa  oss.  ethmoi¬ 
dalis,  the  posterior  also  to  the  same  place  or  only  as  far  as  the  posterior  ethmoidal  cells.  From 
the  most  posterior  angle  the  foramen  opticum  passes  to  the  skull  cavity. 

The  lateral  wall,  paries  lateralis  (see  also  Figs.  71  and  72)  is  vertical  and  inclined 
from  in  front  and  lateralward  obliquely  behind  and  medianward.  It  is  composed  of  the  facies 
orbitalis  oss.  zygomatici,  the  facies  orbitalis  of  the  ala  magna  oss.  sphenoidalis, .partly  also 
of  the  medial  surface  of  the  processus  zygomaticus  oss.  frontalis.  Between  these  bones  run 
the  sutura  sphenozygomatica  (between  os  zygomaticum  and  ala  magna  oss.  sphenoidalis), 
the  sutura  zygomaticofrontalis  (between  processus  frontosphenoidalis  oss.  zygomatici  and 
processus  zygomaticus  oss.  frontalis),  as  well  as  the  sutura  sphenofrontalis  (between  ala  magna 
oss.  sphenoidalis  and  pars  orbitalis  oss.  frontalis).  Here  can  be  seen  also  the  single  or  double 
foramen  zygomaticoorbitale  which  leads  to  the  facial  surface  and  to  the  fossa  temporalis,  and 
the  fissura  orbitalis  superior  (0.  T.  sphenoidal  fissure  or  foramen  lacerum  anterius).  The  latter 
is  found  on  the  boundary  between  the  lateral  and  the  superior  wall  and  occupies  the  whole 
medial  half  of  the  same;  it  is  narrow  and  acute-angled  lateralward  and  broadens  medianward, 
usually  suddenly,  to  terminate  there,  rounded  off,  below  the  foramen  opticum ;  it  leads  into  the 
skull  cavity,  but  is,  in  its  larger  part,  closed  by  tough  connective  tissue  and  periosteum. 

The  inferior  wall  of  the  orbit,  paries  inferior  (see  also  Figs.  71  aftd  72),  is  inclined 
somewhat  obliquely  downward,  forward  and  lateralward.  It  is  formed  chiefly  by  the  facies 
orbitalis  corporis  maxillae,  besides,  lateralward,  by  a  part  of  the  facies  orbitalis  oss.  zygomatici, 
and  behind  by  the  processus  orbitalis  oss.  palatini.  At  the  boundary  between  the  inferior  and 
the  medial  wall  one  sees  the  sutura  lacrimomaxillaris  (between  os  lacrimale  and  corpus 
maxillae),  the  sutura  ethmoideomaxillaris  (between  os  ethmoidale  and  corpus  maxiljae),  the 
sutura  palatoethmoidalis  (between  os  ethmoidale  and  proc.  orbitalis  oss.  palatini),  the  sutura 
sphenoorbitalis  (between  corpus  oss.  sphenoidalis  and  processus  orbitalis  oss.  palatini),  besides, 
near  the  posterior  angle,  the  sutura  palatomaxillaris  (between  corpus  maxillae  and  processus 
orbitalis  oss.  palatini)  and  near  the  lateral  margin  the  sutura  zygomaticomaxillaris  (between 
processus  zygomaticus  maxillae  and  os  zygomaticum).  It  is  united  by  bone  with  the  lateral 
wall  only  in  the  anterior  half,  but  is  separated  from  it  in  the  posterior  half  by  the  fissura 
orbitalis  inferior  (0.  T.  sphenomaxillary  fissure).  This  slit,  running  between  the  posterior 
margin  of  the  facies  orbitalis  corporis  maxillae  and  the  inferior  margin  of  the  facies  orbitalis 
alao  magnae  oss.  sphenoidalis,  is,  lateralward,  closed  either  by  a  small  process  of  one  of  these 
two  bones  (see  Figs.  71  and  72)  or  by  the  os  zygomaticum  (see  Fig.  73).  The  slit  is  often 
broader  lateralward  than  medianward,  leads  externally  into  the  fossa  infratemporalis,  inter¬ 
nally  into  the  fossa  pterygopalatina  and  is  for  the  most  part  closed  bv  tough  connective  tissue 
and  periosteum.  From  its  medial  extremity  a  groove  passes  to  the  fissura  orbitalis  superior. 
At  about  its  middle  begins  the  sulcus  infraorbitalis;  it  is  shut  off  from  the  orbit  by  the  peri¬ 
orbita  and  after  a  course  of  variable  length  is  covered  with  bony  substance  thus  becoming  the 
canalis  infraorbitalis  which  opens  on  the  facial  surface  at  the  foramen  infraorbitale. 
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73.  Right  orbital  cavity,  orbita,  lateral  wall,  from  the  left 

(The  medial  part  of  the  orbit  has  been  removed  by  an  approximately  sagittal  section.) 
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74.  Right  orbital  cavity,  orbita ,  inferior  wall,  from  above 
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75.  Frontal  section  of  the  skull,  from  behind. 

Orbital  cavity  (continued).  The  upper  wall,  paries  superior  (see  also  Figs.  71 — 73) 
is  horizontal,  and  formed  by  the  pars  orbitalis  oss.  frontalis  and  the  ala  parva  oss.  sphenoidalis ; 
it  is  smooth,  and  slightly  hollowed  out.  Part  of  the  sutura  sphenofrontalis  is  visible  between 
these  two  bones.  It  contains  also  anteriorly  and  lateralward  the  fossa  glandulae  lacrimalis, 
medially  the  fovea  trochlearis,  and  occasionally  laterally  from  the  latter  the  spina  trochlearis. 
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76.  Nasal  cavity,  cavum  nasi ,  right  lateral  wall,  from  the  left. 

The  cavum  nasi  (nasal  cavity )  (see  also  Figs.  59 — 62,  75,  77  and  78)  is  unpaired  and 
lies  in  the  middle  and  upper  part  of  the  facial  skull.  It  consists  of  the  nasal  cavity  proper 
and  the  accessory  cavities  which  surround  the  former  in  front  and  above,  lateralward  and 
behind;  these  accessory  cavities,  sinus  paranasales,  are  the  sinus  frontales  (in  front  and  above), 
the  cellulae  ethmoidales  (lateralward  almost  in  the  whole  depth),  the  sinus  spheuoidales  (behind 
and  above)  and  the  sinus  maxillaris  (lateralward). 

The  lateral  wall  (see  also  Figs.  61,  62,  75  and  77)  is  nearly  sagittal,  but  somewhat 
inclined  from f above  and  medianward  downward  and  lateralward.  It  is  formed  in  front  by  the 
medial  surface  of  the  proc.  frontalis  maxillae,  in  front  and  in  the  middle  by  the  facies  nasalis 
corpor.  maxillae,  further  by  the  os  lacrimale,  by  the  medial  wall  of  the  labyrinthus  ethmoidalis, 
by  the  concha  nasalis  inferior,  by  the  facies  nasalis  of  the  pars  perpendicularis  oss.  palatini 
and  by  the  medial  surface  of  the  lamina  medialis  of  the  proc.  pterygoideus  oss.  sphenoidalis. 
From  these  bones  hang  down  free  usually  four,  sometimes  three,  conchae  nasales  (turbinated 
bones)  which  cover  over  partially  medianward  three  oblong  fossae,  the  nasal  passages.  The 
meatus  nasi  superior  (upper  nasal  passage),  between  the  concha  nasalis  superior  and  media 
of  the  os  ethmoid.,  is  the  shortest  and  narrowest,  present  only  in  the  posterior  half  of  the 
nasal  cavity;  it  descends  somewhat  obliquely  toward  the  upper  circumference  of  the  foramen 
sphenopalatinum.  The  meatus  nasi  medius  (middle  nasal  passage ),  between  the  concha  media 
and  the  concha  inferior,  reaches  from  the  anterior  margin  of  the  middle  concha  as  far  as  the 
region  of  the  foramen  sphenopalatinum.  The  meatus  nasi  inferior  (inferior  nasal  passage), 
between  the  concha  nasal,  inferior  and  the  inferior  wall  of  the  nasal  cavity,  is  the  longest  and 
at  the  same  time  the  most  capacious.  Above  the  concha  nasalis  superior,  between  the  latter 
and  the  concha  nasalis  suprema,  usually  runs  like  a  fourth  nasal  passage,  the  recessus  spheno- 
ethmoidalis  in  the  form  of  a  groove  of  variable  depth  obliquely  backward  and  downward  into 
the  region  of  the  foramen  sphenopalatinum.  Lateralward  from  the  septum,  medianward  from 
the  conchat*  there  remains  a  slit-shaped  space  between  which  extends  through  the  whole  height 
of  the  nasal  space,  the  meatus  nasi  communis.  The  part  of  the  cavity  situated  on  each  side 
behind  the  posterior  ends  of  the  conchae  is  called  the  meatus  nasopharyngeus;  it  is  bounded 
above  by  the  inferior  surface  of  the  body  of  the  sphenoid.,  the  ala  vomeris,  the  proc.  vaginalis 
of  the,  proc.  pteryg.  oss.  sphenoid,  and  the  proc.  sphenoidalis  oss.  palat.,  lateralward  by  the 
pars  perpendicularis  oss.  palat.  and  the  lamina  medialis  proc.  pteryg.,  below  by  the  pars 
horizontalis  oss.  palat.  and  medianward  by  the  vomer;  behind,  it  opens  by  means  of  the 
choana  (0.  T.  posterior  nares)  (bounded  by  the  same  bones). 
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TT.  NclScll  cavity,  cavum  nasi,  right  lateral  wall,  from  the  left. 

(The  middle  and  inferior  turbinated  bones  have  been  partially  removed.) 

In  the  meatus  nasi  inferior,  near  the  anterior  end,  lies  the  lower  opening  of  the 
canalis  nasolacrimalis.  This  goes  out  from  the  fossa  sacci  lacrimalis  and  is  formed  lateral- 
ward  and  in  front  by  the  sulcus  lacrimalis  of  the  corpus  and  of  the  proc.  frontalis  maxillae, 
medianward  and  behind  by  the  sulcus  lacrimalis  oss.  lacrimalis  and  the  proc.  lacrimalis  conchae 
nasalis  inferioris;  it  is  directed  from  above  downward  and  at  the  same  time  somewhat  from 
before  backward. 

Into  the  meatus  nasi  medius  opens  the  sinus  maxillaris.  The  opening  does  not  cor¬ 
respond  to  the  whole  hiatus  maxillaris  of  the  upper  jaw  bone,  for  this  is  essentially  narrowed 
by  the  overlapping  of  the  neighboring  bones,  namely,  by  the  pars  perpendicularis  oss.  palatini 
from  behind,  the  proc.  maxillaris  conchae.  nasalis  inferioris  from  below,  the  proc.  ethmoidalis 
conchae  nasalis  inferioris  and  the  proc.  uncinatus  oss.  ethmoidalis  in  the  middle.  The  actual 
opening  lies  lateralward  from  the  proc.  uncinatus  at  the  bottom  of  a  narrow  oblong  fossa 
(infundibulum  ethmoidale),  which  extends  along  the  proc.  uncinatus  upward  and  forward, 
widens  like  a  funnel  and  opens  above  into  the  sinus  frontalis,  but  in  addition  receives  the 
openings  from  the  anterior  ethmoidal  cells;  besides  this  connection  between  the  frontal  and 
nasal  cavities  there  is  also  a  second  just  medianward  from  the  processus  uncinatus.  Projecting 
downward  into  the  infundibulum  ethmoidale  from  the  outside  there  is  usually  a  vesicular  eth¬ 
moidal  cell,  the  bulla  ethmoidalis ;  the  narrow  sickle-shaped  slit  between  this  and  the  upper 
margin  of  the  proc.  uncinatus,  the  entrance  to  the  infundibulum,  is  called  the  hiatus  semilunaris. 

Into  the  meatus  nasi  superior  open  the  middle  and  posterior  ethmoidal  cells. 

Above  the  recessus  sphenoethmoidalis  the  sinus  sphenoidalis  opens  from  behind  by 
means  of  the  apertura  sinus  sphenoidalis. 
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78.  Nasal  cavity,  cavum  nasi , 

bony  nasal  septum,  septum  nasi  osseum ,  from  the  left. 

The  upper  narrowest  wall  of  the  nasal  cavity  (see  also  Figs.  75 — 77)  is  formed 
by  the  lamina  cribrosa  oss.  ethmoidalis;  the  lower,  broader  wall  by  the  slightly  concave 
upper  surface  of  the  processus  palatini  maxillae  and  the  partes  horizontales  oss.  palatin.. 

The  anterior  wall  (see  also  Figs.  59,  76  and  77)  of  the  nasal  cavity  proper  is  bony 
above  only  and  is  there  formed  by  the  spina  frontalis  of  the  pars  nasalis  oss.  frontalis  and 
the  ossa  nasalia;  below  it  presents  the  apertura  piriformis  (0.  T.  anterior  nares),  opening 
toward  the  facial  surface.  This  is  “pear-shaped“,  narrow  above,  broad  below  and  is  surrounded 
above  by  the  free  margins  of  the  ossa  nasalia,  lateralward  by  the  incisurae  nasales  of  the 
upper  jaw  bones,  below  by  the  ossa  incisiva  and  the  spina  nasalis  anterior. 

The  septum  nasi  osseum  ( bony  nasal  septum)  (see  also  Fig.  75),  which,  within, 
subdivides  the  nasal  cavity,  lies  in  the  median  plane  and  is  usually  somewhat  deflected  toward 
one  side  or  the  other.  This  deviation,  however,  is  never  met  with  at  the  posterior  margin. 
The  septum  begins  in  front,  behind  the  apertura  piriformis,  by  a  deep  notch  which  is  filled  up 
by  the  cartilago  septi  nasi,  ends  free  behind  at  the  posterior  boundary  of  the  nasal  cavity  and 
otherwise  extends  without  essential  interruption  from  the  upper  to  the  lower  wall.  Its  upper 
part  is  formed  by  the  lamina  perpendicularis  oss.  ethmoidalis,  the  lower  by  the  vomer.  Above 
it  unites  in  front  with  the  spina  frontalis  of  the  pars  nasalis  oss.  frontalis  and  with  the 
lamina  cribrosa  oss.  ethmoidalis,  behind  with  the  crista  sphenoidalis  and  the  rostrum  spheno¬ 
idale;  below  it  lies  on  the  crista  nasalis  of  the  united  maxillary  and  palate  bones. 

The  nasal  cavity  is  connected  on  its  upper  wall  by  the  openings  of  the  lamina  cribrosa 
with  the  skull  cavity  and  by  the  foramina  ethmoidalia  with  the  orbit;  on  its  lateral  wall  by 
the  canalis  nasolacrimalis  with  the  orbit,  by  the  foramen  sphenopalatinum  with  the  fossa 
pterygopalatina;  on  its  anterior  wall  by  the  foramina  nasalia  with  the  anterior  facial  surface; 
on  its  lower  wall  by  the  canalis  incisivus  with  the  mouth. 
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79.  Fetus  14  cm  long  (4  months). 


80.  Fetus  18  cm  long  (4  months). 
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81.  Fetus  12  cm  long  (4  months). 


79 — 84.  Bases  of  Fetal  Skulls, 

after  removal  of  the  roof  of  the  skull,  as  seen  from  above.  (Magnification:  3:2.) 
(The  bone  substance  it  colored  red,  the  base  transparent.) 


66 


Bones  of  the  Skull 


* 


Os  frontale 


—  Basisphenoid 

—  Squama  temporalis 

Annulus  tympanicus 


/ 

Canalis  hypoglossi 


Praesphenoid 
Ala  parva 

Ala 
magna 


oss.  sphenoidalis 


v  Labyrinthus 


"•  Pars  basilaris 


oss.  occipitalis 


s  Pars  lateralis 


Squama  occipitalis 
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83.  Fetus  19  cm  long  (beginning  of  5th  month). 


79—84.  Bases  of  Fetal  Skulls, 

after  removal  of  the  roof  of  the  skull,  as  seen  from  above.  (Magnification:  3:2.) 

1» 

(The  bone  substance  is  colored  red,  the  base  transparent.) 
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84.  Fetus  28  cm  long  (6  months). 


79—84.  Bases  of  Fetal  Skulls, 

after  removal  of  the  roof  of  the  skull,  as  seen  from  above. 


Magnification  3 :  2. 

(The  bone  substance  is  colored  red,  the  base  transparent.) 

Development  of  the  Bones  of  the  Skull. 

Every  bone  in  the  body  develops  from  at  least  one  bone  nucleus  or  center  of  ossification. 
The  localisation  of  these  bone  nuclei  is  subject  to  but  slight  variations;  their  time  of  appearance 
on  the  other  hand  does  show  great  individual  variations. 

Of  the  bones  of  the  skull,  a  part  of  them  is  preceeded  in  their  development  by  the  de¬ 
position  of  cartilage  (the  so-called  cartilage  bones,  or  primordial  bones)  and  arises  from  a  more 
or  less  connected  cartilaginous  mass,  the  primor dialer anium,  which  includes  most  of  the  bones 
of  the  base  of  the  skull;  namely,  the  os  occipitale  (without  the  upper  part  of  the  squama),  the 
os  sphenoidale  (not  including  the  lamina  medialis  of  the  processus  ptervgoideus),  the  os  tem¬ 
porale  (without  the  squama  temporalis  and  the  pars  tympanica),  the  os  ethmoidale,  the  concha 
nasalis  inferior,  parts  of  the  mandibula*,  the  os  hvoideum,  and  the  tympanic  ossicles.  The  upper 
portion  of  the  squama  occipitalis,  the  lamina  medialis  of  the  processus  ptervgoideus  oss.  sphenoi¬ 
dalis,  the  squama  temporalis  and  the  pars  tympanica  oss.  temporalis,  the  greater  portion  of  the 
mandibula,  and  all  the  rest  of  the  skull  bones  not  named  above  are  developed  as  fibrous-tissue 
bones  or  membrane  bones,  differing  from  the  above  cartilage  bones  in  that  they  are  developed 
by  the  formation  of  bone  from  the  connective  tissue.  The  fibrous  tissue  covers  the  brain  above, 
in  front,  behind,  and  on  the  sides  like  a  membranous  skull  capsule. 
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85.  Occipital  squama 
of  a  fetus  5  cm  long, 

(about  10  wks.),  after  Ranke. 

Magnif.:  5 :  1. 


86.  Occipital  squama 
of  a  fetus  7.5cm  long, 

(about  13  wks.)  viewed  from  behind. 

Magnif.:  4 : 1. 
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87.  Occipital  bone  of  a 
7  months  fetus, 

viewed  from  the  front. 

Magnif. :  1 : 1. 


The  os  occipitale  (see  Figs.  79  —  87)  arises  in  five  parts:  the  pars  basilaris,  two  partes  late¬ 
rales,  and  the  lower  and  upper  parts  of  the  squama.  The  latter  portion  is  membranous  in  origin, 
the  rest  is  cartilage  bone.  The  pars  basilaris  develops  from  a  bone  nucleus  in  the  lO11»  week, 
each  pars  lateralis  from  one  in  the  eighth  week.  The  lower  part  of  the  squama  begins  to  ossify 
in  the  sixth  to  seventh  week  from  two  nuclei  which,  in  the  eighth  to  ninth  week,  merge  together 
into  a  transverse  elongated  strip.  In  the  upper  part  of  the  squama  appears  shortly  afterward 
another  symmetrical  pair  of  nuclei  which  quickly  combine  with  one  another  and  again  with 
the  upper  margin  of  the  first  pair;  in  its  lateral  section  a  wedge-shaped  incising  region  of  bone 
substance  remains  free,  diminishes  at  birth  to  a  cleft  and  can  be  detected  later  on  as  a  suture 
(sutura  mendosa).  In  a  few  isolated  cases  a  further  bone  nucleus  or  two  appear  above  those 
mentioned  which  can  fuse  with  one  another  and  with  others  or  remain  separated,  and  thus 
lead  to  the  formation  of  a  uniform  or  divided  os  interparietale  (see  Fig.  87  a).  The  canalis  liypo- 
glossi  begins  to  appear  as  a  groove  which  notches  the  pars  lateralis  from  before.  At  the  time 
of  birth  the  os  occipitale  consists  of  four  pieces.  The  fusion  of  the  squama  with  the 
partes  laterales  takes  place  in  the  lst_4th  years;  that  of  the  latter  with  the  pars  basilaris  in 
the  3rd— 6th  year. 
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87a.  Occipital  bone  with  os  interparietale, 

(Var.),  from  behind. 

The  os  sphenoidale  (see  Figs.  79—84)  develops  from  seven  pairs  of  nuclei;  at  the  end  of 
the  second  month  there  appears  between  the  foramen  rotundum  and  foramen  ovale  a  nucleus  for 
the  greater  wing,  from  which  also  the  lamina  lateralis  of  the  proc.  ptervgoideus  ossifies;  in  the 
ninth  week,  there  appears  at  the  lateral  border  of  the  foramen  opticum  a  nucleus  for  the  lesser 
wing.  The  body  of- the  sphenoid  ossifies  from  two  pairs  of  nuclei  lying  behind  each  other;  the 
posterior  pair  forms  the  basisphenoid  and  appear^  in  the  third  month  in  relation  to  the  floor 
of  the  sella  turcica,  the  anterior  pair  forms  the  praesphenoid  and  appears  a  little  later;  next 
to  the  basisphenoid  there  arises  at  the  same  time  a  small  nucleus  for  the  lingula  sphenoidalis 
and  the  adjacent  part  of  the.  sulcus  caroticus,  which  soon  fuses  with  the  basisphenoid.  The 
nuclei  of  the  basisphenoid  unite  in  the  fourth  month,  at  first  in  their  dorsal  parts.  The  region 
in  front  of  this  connecting  bridge  (see  Fig.  84)  is  early  traversed  by  Rathke’s  pouch  of  the 
primitive  oral  cavity,  which  then  contracts  and  helps  to  form  the  cerebral  hypophysis  (see 
p.  655);  at  this  place  the  ossification  takes  place  later  and  in  some  cases  not  at  all,  so  that  an 
almost  vertical  canal,  canalis  craniopharyngeus ,  will  be  found.  In  the  fourth  month,  on  each 
side,  the  nucleus  of  the  lesser  wing  merges  into  the  presphenoid;  the  two  nuclei  of  the  pre¬ 
sphenoid  unite  in  the  eighth  month  with  each  other  and  at  the  same  time  (at  first  only  laterally) 
with  the  basisphenoid.  The  lamina  medialis  of  the  proc.  pterygoideus  receives  a  special  nucleus 
in  the  second  month,  and  in  the  fourth  month  fuses  with  the  nucleus  of  the  greater  wing.  These 
nuclei  of  the  laminae  mediales  of  the  proc.  pterygoidei  are  membranous  in  origin  as  are  also 
small  distinct  nuclei  on  each  side  at  the  tips  of  the  wings;  the  rest  of  the  nuclei  develop  in  car¬ 
tilage.  At  birth  the  bone  consists  of  three  parts;  one  part  on  each  side  formed  by  the  greater 
wing  with  the  whole  proc.  pterygoideus  and  the  third  consisting  of  the  other  nuclei  fused  with 
each  other;  these  three  parts  grow  together  in  the  first  year.  The  concha  sphenoidalis  originates 
from  several  nuclei  in  the  primordialcranium  after  the  fifth  month.  The  sinus  sphenoidalis,  which 
begins  through  separation  from  the  main  nasal  cavity,  has  the  size  of  the  head  of  a  pin  at  the 
time  of  birth;  at  the  beginning  of  the  fourth  year  it  begins  to  grow  and  extends  in  the  9th  —  12*11 
year  into  the  body  of  the  sphenoid  bone. 
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88.  The  right  squama  temporalis 
and  annulus  tympanicus  of  a  fetus 

18  cm  long 

(4  months).  Magnification  3:1. 


The  os  temporale  (see  also  Figs.  15,  17  and  79—84)  shows  even  at  birth  its  origin  from 
three  bones,  which  correspond  to  the  squama,  the  pars  tvmpanica,  and  the  pars  petrosa;  it 
encloses,  moreover,  the  ossicles  of  the  internal  ear,  and  joins  with  the  processus  stvloideus  which 
is  to  be  regarded  as  a  separate  element.  The  squama  and  the  pars  tvmpanica  are  membrane, 
the  other  parts  are  cartilage  bones.  The  squama  acquires  a  nucleus  near  the  root  of  the  proc. 
zygomaticus  about  the  end  of  the  second  month,  and  this  nucleus  later  on  grows  down  also 
behind  the  pars  tvmpanica.  The  nucleus  of  the  pars  tympanica  appears  in  the  beginning  or 
middle  of  the  third  month  in  the  connective  tissue  surrounding  the  border  of  the  tympanum 
and  forms  at  first  a  ring  almost  completely  closed’  and  only  open  above,  the  annulus  tympanicus 
into  which  the  drum  membrane  in  inserted;  the  free  ends  of  the  annulus  tympanicus  grow 
together  at  the  time  of  birth  with  the  squama.  See  further  p.  16.  The  pars  petrosa  originates 
through  the  ossification  of  the  cartilaginous  labyrinthine  capsule;  it  begins  in  the  fifth  month 
from  several  nuclei,  and  at  the  end  of  the  sixth  month  the  labyrinth  is  completely  enclosed  in 
bone.  The  tegmen  tympani  ossifies  partly  as  cartilage  bone,  partly  as  membrane  bone.  The  proc. 
stvloideus  arises  from  the  upper  end  of  the  cartilage  of  the  second  visceral  arch,  and  ossifies 
from  two  centres,  of  which  the  upper  one  appears  shortly  before,  the  lower  one  after  birth;  the 
upper  nucleus  or  centre  fuses  soon  with  the  pars  petrosa  and  the  pars  tympanica,  while  with 
the  lower  centre  of  ossification  it  does  not  unite  until  middle  life.  The  tympanic  ossicles  begin 
to  ossify  in  the  second  half  of  the  fifth  month;  the  malleus  (with  the  exception  of  the  proc.  an¬ 
terior  which  is  membranous  in  origin)  and  the  incus  are  formed  each  from  a  nucleus  in  the  upper 
end  of  the  cartilage  of  the  first  visceral  arch,  the  stapes  from  a  nucleus  in  the  upper  end  of  the 
cartilage  of  the  second  visceral  arch.  The  cellulae  mastoideae  begin  to  appear  at  puberty. 
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89.  The  right  parietal 
bone  of  a  fetus  about 
9  cm  long 

(about  12  wks.).  Magnif.:  3:1. 


90.  Frontal  bone  of  a 
fetus  about 
4  months  old, 

viewed  from  the  front.  Magnif.:  3:1. 


The  os  frontale  (see  also  Figs.  79—84)  arises  as  a  membrane  bone  from  a  right  and  a  left 
centre  of  ossification,  each  of  which,  about  the  end  of  the  second  month,  appears  near  the  margo 
supraorbitalis ;  there  are  moreover  several  accessory  nuclei  or  centres  on  each  side  which  appear 
before  birth  and  which  soon  fuse  with  the  main  centre.  The  two  halves  approach  each  other, 
but  unite  only  after  birth  (in  the  eighth  year).  See  further  p.  17.  The  sinus  frontales  first  appear 
at  the  end  of  the  first  year;  their  development  in  the  main  is  completed  at  puberty. 

The  os  parietale  (see  also  Figs.  79—84)  is  a  membrane  bone  originating  usually  from  two 
centres  of  ossification,  an  upper  and  a  lower  one  which  first  appear  about  the  end  of  the  second 
month  and  very  soon  fuse  together. 

The  os  ethmoidale  develops  as  a  cartilage  bone  from  several  centres  of  ossification  arising 
in  the  cartilaginous  nasal  capsule  which  surrounds  the  nasal  cavity  above  and  laterally  and  shows 
a  division  in  the  median  line.  About  the  end  of  the  fifth  month  there  appears  a  nucleus  on  each 
side  in  the  lateral  walls  of  the  nasal  capsule,  from  which  the  lamina  papvracea  develops  and 
from  which  the  conchae  ossify.  At  the  end  of  the  first  year  a  nucleus  appears  in  the  upper  part 
of  the  cartilaginous  nasal  septum;  from  this  the  crista  galli  and  thel  amina  perpendicularis  ossifv. 
In  the  sixth  year  the  two  lateral  and  the  middle  parts  of  the  os  ethmoidale  unite  with  each  other 
as  well  as  with  the  accessory  centres  of  ossification  which  appear  in  the  crista  galli  and  the  lamina 
cribrosa  after  birth.  The  cellulae  ethmoidales  arise  from  the  fact  that  between  and  beside  the 
conchae  folds  of  the  nasal  mucous  membrane  are  formed  into  which  bone  laminae  grow  after  birth. 
The  ossification  of  the  os  ethmoidale  is  not  completed  until  the  sixteenth  year. 

The  concha  nasalis  inferior  develops  from  a  nucleus  which  first  appears  as  a  cartilage  bone 
during  the  second  half  of  fetal  life  in  the  lower  portion  of  the  lateral  wall  of  the  naoal  capsule. 

The  os  lacrimale  is  membranous  in  origin  arising  from  a  nucleus  on  the  outer  surface  of  the 
.cartilaginous  nasal  capsule  in  the  third  month. 

The  os  nasale  is  a  membrane  bone  which  is  formed  in  the  anterior  part  of  the  cartilaginous 
nasal  capsule,  from  a  nucleus  which  first  appears  at  the  end  of  the  second  month.  The  carti¬ 
laginous  substratum  of  the  bone  is  absorbed  after  birth. 
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medial  incisor 
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canine  \ 
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Os  incisivum 

Proc.  palatinus  maxillae 

/ 
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91.  Palate  of  a  fetus  19  cm  long 

(beginning  of  5th  month),  seen  from  below.  Magnit  2 : 1. 


92.  Right  half  of  the 
lower  jaw  of  a  fetus 

6.3  Cm  long  (12,h  week). 

Magnif . :  4 : 1. 


92.  Right  half  of  the  lower 
jaw  of  a  fetus  at  the  end 
of  the  5,h  month. 

Magnif. :  2  : 1. 


The  vomer.  In  the  eighth  week  there  appears  a  centre  of  ossification  on  each  side  of  the 
cartilaginous  nasal  septum  close  to  the  posterior  border;  these  two  centres  of  ossification  unite 
at  the  lower  margin  of  the  septum  and  further  grow  together  from  behind  forwards,  while  the 
cartilage  between  them  is  gradually  absorbed.  The  vomer  is  therefore  a  purely  membranous 
bone.  Its  development  is  completed  at  puberty. 

The  maxilla  develops  as  a  membranous  bone  in  two  parts,  a  medial  which  includes  the 
region  of  the  two  incisor  alveoli  (os  incisivum ),  and  a  lateral  corresponding  to  the  remaining 
portion.  The  os  incisivum,  which  helps  to  delimit  the  apertura  piriformis  through  a  protube¬ 
rance  directed  frontally,  receives  a  nucleus  at  the  end  of  the  sixth  week;  the  remaining  part 
acquires  one,  or  (according  to  some)  more  nuclei  at  the  same  time;  both  parts  unite  about  the 
end  of  the  second  month.  The  sinus  maxillaris  appears  first  as  a  flat  groove  on  the  medial  surface 
of  the  maxilla  in  the  fourth  fetal  month. 

The  os  palatinum  is  developed  as  a  membrane  bone  from  a  nucleus  which  appears  in  the 
eighth  week  in  the  angle  between  the  horizontal  and  vertical  parts. 

The  os  zygomaticum  develops  as  a  membrane  bone  from  a  nucleus  in  the  eighth  week. 
Not  rarely  there  are  two  or  three  nuclei  which  for  the  most  part  fuse  together,  but  occasion¬ 
ally  may  remain  distinct  (os  japonicum)  (not  shown  in  the  figure). 

The  mandibula  develops  for  the  most  part  as  a  membrane  bone  on  the  lateral  side  of 
Meckel's  cartilage  located  in  the  first  embryonic  visceral  arch,  originating  from  a  nucleus  on 
each  side,  which  first  makes  its  appearance  in  the  seventh  week,  and  from  which  the  main  portion 
of  the  body  and  of  the  rami  develops.  Only  the  section  of  Meckel’s  cartilage  in  the  neighborhood 
of  the  incisors  is  ossified  directly  into  bone.  Besides  this,  there  arises  also  at  the  tip  of  the  pro¬ 
cessus  coronoideus,  of  the  proc.  condyloideus,  and  at  the  anterior  ends  of  the  two  halves  of  the 
jaw  as  well  as  at  the  border  of  the  alveoli  (independently  of  Meckel’s  cartilage)  cartilage  tissue 
which  is  transformed  into  bone.  All  these  accessory  bony  formations  soon  merge  into  the  chief 
bone.  In  the  connective  tissue  between  the  two  halves  of  the  jaw  there  appear  shortly  before 
or  after  birth  one  or  more  small  ossicles  (ossicula  mentalia),  which  quickly  grow  together  with 
the  corresponding  half  of  the  jaw.  The  two  halves  of  the  jaw  unite  in  the  first  or  second  year. 
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Fonticulus  occipitalis 

i 

l 


/ 

Fonticulus  frontalis 


94  and  95.  Skull  of  the  new  born  child.  Magnification:  1:2. 


View  from  above. 


View  from  the  right. 


Fonticulus  frontalis 


Fonticulus 

occipitalis 


Fonticulus 

mastoideus 


Fonticulus  sphenoidalis 


The  os  hyoideum  develops  from  cartilage,  viz.  the  small  horn  from  the-  second,  the  great 
horn  from  the  third  visceral  arch  cartilage,  the  body  from  a  ventral  connection  of  the  united 
second  and  third  visceral  arch  cartilage.  It  ossifies  from  five  centres,  of  which  one  is  in  the  body, 
and  one  in  each  of  the  horns ;  the  centres  of  ossification  of  the  body  and  of  the  great  horns  appear 
at  the  end  of  fetal  life,  those  of  the  small  horns  only  öfter  birth. 

Fontanelles.  In  the  membranous  skull  capsule  (see  page  67)  there  are  found  at  birth 
unossified  portions  at  the  places  where  the  bones  grow  together;  and  more  particularly  narrow 
strips  along  what  are  to  be  later  the  skull  sutures,  and  large  spots  where  several  bones  come 
together.  These  latter  regions  are  called  the  fonticuli  ( fontanelles )  lie  at  the  angles  of  the  ossa 
parietalia  and  are  six  in  number;  two  unpaired  and  two  paired.  Of  the  unpaired  the  largest, 
quadrangular,  fonticulus  frontalis  [major]  (similar  to  a  kite,  sharp  angle  towards  the  front)  lies 
at  the  junction  of  the  suturae  coronalis,  sagittalis  and  frontalis,  the  small,  triangular  fonticulis 
occipitalis  [minor]  at  the  apex  of  the  squama  occipitalis,  where  the  suturae  lambdoideae  and 
the  sutura  sagittalis  meet.  Of  the  paired  fontanelles,  the  anterior,  oblong  fonticulus  sphenoidalis 
lies  at  the  apex  of  the  large  wing  of  the  sphenoid,  bounded  by  the  angulus  parietalis  of  the  ala 
magna  oss.  sphenoidalis,  by  the  squama  temporalis  oss.  temporalis,  the  angulus  sphenoidalis 
oss.  parietalis,  and  the  squama  frontalis  oss.  frontalis;  the  posterior,  more  irregular  fonticulus 
mastoideus  is  situated  below  the  angulus  mastoideus  oss.  parietalis,  enclosed  by  this,  by  the  pars 
mastoidea  oss.  temporalis,  and  by  the  squama  occipitalis  oss.  occipitalis.  —  The  fontanelles  usually 
close  during  the  first,  the  fonticulus  major  not  until  the  second  half  of  the  second  year  of  life. 
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Processus  spinosus 

Arcus  vertebrae 


96  and  97.  Vertebra, 


_  Processus 
transversus 


Processus  arti- 
cularis  superior 


- Radix  arcus  vertebrae 


_ Corpus  vertebrae 


from  above 


Facies  arti- 
cularis  superior 

Processus 

transversus 


Processus  articularis  superior 

Incisura  vertebralis  superior 
Radix  arcus  vertebrae 


vertebra 

(10th  thoracic  vertebra,  somewhat 
schematically  represented). 

The  columna  vertebralis  (ver¬ 
tebral  column  or  spine)  extends  from 
the  base  x»f  the  skull  as  far  as  the 
lower  end  of  the  trunk.  It  consists  of 
33—34  vertebrae  superimposed  upon 
one  another;  these  are  divisible,  from 
above  downwards,  according  to  the 
regions  m  which  they  lie,  into  vertebrae 
cervicales,  vertebrae  thoracales,  verte¬ 
brae  lumbales,  vertebrae  sacrales ,  and 
vertebrae  coccygeae. 

Each  vertebra  is  approximately 
ring-shaped  and  consists  of  an  anterior, 
thick  body,  corpus  vertebrae,  and  a 
feebler,  flat  arch,  arcus  vertebrae;  the 
two  include  between  them  a  wide  open¬ 
ing,  the  foramen  vertebrale.  The  sum 
of  all  the  vertebral  foramina  forms  the 
canalis  vertebralis  (spinal  canal).  (For 
development  see  p.  98.) 

The  corpus  vertebrae  (verte¬ 
bral  body)  has  the  form  of  a  short  cylin¬ 
der  and  possesses  an  upper  and  a  lower 
surface  which  are  nearly  parallel  and  fit 
into  the  corresponding  surfaces  of  the 
neighboring  vertebrae;  these  surfaces 
are  somewhat  rough,  flat  or  slightly 
depressed,  and  firmly  fused  with  the 
appertaining  intervertebral  disc.  The 
anterior  and  the  lateral  surfaces  are 
convex  in  the  horizontal,  some¬ 
what  concave  in  the  vertical  direc¬ 
tion;  the  posterior  surface,  which 
forms  the  anterior  boundary  of  the 
foramen  vertebrale,  is  approximately 
flat  and  presents  especially  large  fora¬ 
mina  nutricia. 

The  arcus  vertebrae  (vertebral  arch)  begins  at  the  upper  part  of  the  posterior  sur¬ 
face  of  the  corpus  right  and  left  by  a  narrow  root,  radix  arcus  vertebrae  (0.  T.  pedicle);  above 
this  lies  the  shallower  incisura  vertebralis  superior,  below  it  the  deeper  incisura  vertebralis  inferior; 
the  intervertebral  notches  of  two  adjoining  vertebrae  (with  the  intervertebral  plate  and  with 
the  capsulae  articulares)  unite  to  form  one  foramen  intervertebrale  (for  the  passage  of  vessels 
and  nerves)  (see  Fig.  108).  Close  behind  the  upper  incisura,  passing  upward  on  each  side  is  the 
processus  articularis  superior  with  the  facies  articularis  superior,  which  generally  looks  back¬ 
ward;  while  extending  downward  behind  the  lower  incisura  is  the  processus  articularis  inferior 
with  the  facies  articularis  inferior  which  generally  looks  forward;  between  or  in  front  of  these, 
directed  lateralward,  projects  the  processus  transversus.  From  the  middle  of  the  arcus,  projecting 
backward,  is  seen  the  processus  spinosus. 


*  I 


Corpus  vertebrae 
Incisura  vertebralis  inferior 

Processus  articularis  inferior 


Processus  spinosus 


from  the  right 
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- Processns  spinosus 
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Facies  articu- 
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Processus  arti- 
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!  Sulcus  nervi  spinalis 
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Processus  articularis  inferior 


Processus 
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98  and  99.  Fourth  cervical  vertebra, 

From  above.  V erteb ra  cervicalis  IV.  From  the  right. 


The  seven  vertebrae  above  the  thoracic  vertebrae  (see  p.  77)  in  the  region  of  the  neck 
are  known  as  the  vertebrae  cervicales  ( cervical  vertebrae)  (see  also  Fig.  105).  They  have 
a  low  body  which,  as  seen  from  above,  is  quadrangular  with  rounded  angles.  The  bodies  are 
of  approximately  the  same  height  at  the  rear  and  in  front.  The  upper  surface  is  concave  in 
frontal,  slightly  convex  in  sagittal  direction,  the  lower  exactly  the  reverse.  The  foramen  verte¬ 
brale  is  very  wide  and  triangular.  The  processus  articulares  superiores  et  inferiores  are  placed 
very  obliquely;  their  facies  articulares  are  irregular,  slightly  arched,  the  superiores  look  back¬ 
ward  and  upward,  the  inferiores  forward  and  downward.  The  processus  spinosi  are  usually  short 
and  split  into  two  spurs.  The  form  of  the  processus  transversi  is  especially  characteristic  for  the 
cervical  vertebrae.  These  arise  in  front  of  the  processus  articulares,  from  the  body  and  the 
radix  arcus  vertebrae,  are  short  and  directed  lateralward.  On  the  upper  surface,  each  presents 
a  deep  groove,  sulcus  nervi  spinalis  (for  the  ramus  anterior  n.  cervicalis),  which  runs  out  from 
the  incisura  vertebralis  superior  and  separates,  at  the  tip  of.  the  transverse  process,  the  tuber- 
culum  anterius  from  the  tuberculum  posterius.  In  the  region  of  the  groove  is  situated  also  the 
foramen  transversarium  (in  the  upper  six  cervical  vertebrae  for  the  a.  and  v.  vertebralis,  in  the 
7th  mostly  only  for  the  v.  vertebralis).  The  part  of  the  processus  transversus  situated  in  front 
of  the  foramen  transversarium  with  the  tuberculum  anterius  and  the  bone-bridge  lying  laterally 
of  the  foramen  transversarium  and  forming  the  floor  of  the  sulcus  nervi  spinalis  is  homologous 
with  a  rib  and  is  accordingly  also  called  the  processus  costarius;  it  may  be  so  developed  on  the 
seventh  cervical  vertebra  that  it  actually  forms  a  cervical  rib  (see  Fig.  117,  No.  4).  (For  develop¬ 
ment  see  p.  98.) 

The  first  cervical  vertebra,  atlas,  the  second,  epistropheus,  and  the  seventh,  vertebra  pro¬ 
minens,  differ  in  some  respects  markedly  from  the  above  description. 
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100.  Atlas,  from  above. 


101.  Atlas,  from  below. 
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102.  Epistropheus  103.  Epistropheus, 

from  the  right.  from  in  front. 

The  first  cervical  vertebra,  the  atlas  (see  also  Fig.  105),  is  especially  charac¬ 
terized  by  the  fact  that  it  lacks  the  main  mass  of  the  body.  The  only  representative  of  a  body 
is  a  narrow  mass  of  bone  in  front,  arcus  anterior ,  which  presents,  in  the  middle  on  its  anterior 
surface,  a  small  tuberculum  anterius ,  on  its  posterior  surface  a  flat  fovea  .dentis,  covered  with 
cartilage.  The  arch  proper,  here  called  arcus  'posterior,  is  narrow,  roundish  and  presents,  behind 
in  the  middle,  in  place  of  the  processus  spinosus,  a  small  tuberculum  posterius .  Between  the  two 
arches  lie  the  massae  laterales;  each  lateral  mass  possesses  above  an  oval,  concave  articular 
surface,  sometimes  constricted  in  the  middle,  which  sagittallv  and  frontally  is  bent  concave,  fovea 
articularis  superior,  for  articulation  with  the  condylus  occipitalis  (oss.  occipitalis),  below  a  flat, 
rounded  facies  articularis  inferior  for  articulation  with  the  epistropheus.  Lateral  from  each  massa 
lateralis  the  processus  transversus  projects  far  lateralward;  it  is  devoid  of  sulcus  n.  spinalis  and 
of  tubercles.  Running  out  from  the  foramen  transversarium  is  a  groove  which  on  the  upper  sur¬ 
face  of  the  arcus  posterior  leads  behind  and  sometimes  under  the  massa  lateralis  to  the  foramen 
vertebrale,  the  sulcus  arteriae  vertebralis  (for  the  a.  and  v.  vertebralis;  n.  suboccipitalis)  (see  also 
p.  182).  Incisurac  vertebrales  are  absent  in  the  form  in  which  they  occur  in  the  other  cervical 
vertebrae.  The  foramen  vertebrale  is  very  large,  approximately  quintagonal  and  corresponds  to 
the  foramen  vertebrale  of  the  other  vertebrae  only  in  its  posterior,  large  part;  the  anterior  part 
carries  the  dens  epistrophei  and  the  lig.  transversum  atlantis  (see  also  Fig.  275). 
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104.  Seventh  cervical  vertebra,  vertebra  prominens, 

from  above. 


The  second  cervical  vertebra ,  the  epistropheus  (0.  T.  axis)  (see  Figs. 
102,  103  and  105),  is  especially  characterized  by  a  thick  cone,  dens  (tooth)  (O.  T.  odontoid 
process),  which  ascends  from  the  upper  surface  of  the  body;  this  presents,  both  in  front 
and  behind,  a  small,  flat  surface,  covered  with  cartilage,  facies  articularis  anterior  and 
posterior ,  and  ends  above  in  a  blunt  tip.  Near  the  odontoid  process  on  the  lateral  part 
of  the  body  lie  the  rounded,  slightly  convex  facies  articulares  superiores  directed  obliquely 
lateralward  and  upward.  The  processus  articulares  inferiores  and  spinosus  as  well  as 
the  foramen  vertebrale  show  no  especial  deviations;  the  processus  transversi  lack  the 
tubercula  anterius  and  posterius  as  well  as  the  sulcus  n.  spinalis;  the  foramen  trans¬ 
versarium  is  present  below  the  facies  articularis  superior  as  a  short  canal.,  curved  laterally 
above.  The  incisura  vertebralis  inferior  is  present  and  situated  as  in  the  other  cervical 
vertebrae,  i.  e.  in  front  of  the  processus  articularis.  An  exactly  corresponding  incisura 
vertebralis  superior  is  however  absent;  but  behind  the  facies  articularis  superior  is  a 
groove  for  the  n.  spinalis  II. 

The  seventh  cervical  vertebra  (see  also  Fig.  105)  is  characterized  by  an 
especially  long,  powerful,  non-bifurcated  processus  spinosus,  which  on  palpation  of  the 
spine  from  above  is  usually  the  first  to  be  distinctly  felt;  the  vertebra  is  accordingly 
named  the  vertebra  prominens.  It  has  in  addition  longer  processus  transversi;  its 
foramen  transversarium  is  sometimes  absent,  it  is  nearly  always  small,  is  sometimes  sub¬ 
divided  and  often  serves  for  the  passage  of  the  v.  vertebralis  (very  seldom  also  the  a. 
vertebralis).  On  the  lower  margin  of  the  lateral  surface  of  the  body  at  one  or  both  sides 
a  fovea  costalis  is  sometimes  present  for  articulation  with  the  head  of  the  first  rib.  The 
part  situated  in  front  of  the  foramen  transversarium  (processus  costarius,  see  p.  73),  is 
usually  more  feebly  developed  than  the  posterior  part,  but  is  sometimes  encountered 
movable,  as  a  so-called  cervical  rib,  in  which  case  its  length  may  vary  greatly  (see  Fig. 
117,  No.  4). 
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105.  Cervical  spine,  vertebrae  cervicales,  from  in  front. 

9 

The  bodies  of  the  cervical  vertebrae  grow  gradually  broader  from  the  2lld  to  the  7th.  The 
adjacent  surfaces  of  the  same  are  so  curved  that  the  under  surface  of  each  vertebra  always  fits 
into  the  upper  surface  of  the  next  vertebra  below. 

The  processus  transversi  on  the  whole  diminish  gradually  in  length  from  the  seventh 
upward  as  far  as  the  second  vertebra;  then  follow  immediately  the  widely  projecting  processus 
transversi  of  the  atlas.  The  tubercula  anteriora  of  the  procfessus  transversi  increase  in  size  from 
the  third  to  the  sixth  vertebra;  those  of  the  sixth  vertebra  are  called  the  tubercula  carotica;  on 
the  seventh  vertebra  they  are  only  feebly  developed  (see  also  Fig.  104). 

The  processus  spinosi  are  short  from  the  second  to  the  (fifth  or)  sixth  cervical  vertebra, 
usually  bifurcated  and  increase  gradually  somewhat  in  length;  on  the  (sixth  and)  seventh  cervical 
vertebra  they  are  long  and  not  bifurcated. 
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106  and  107. 

Sixth  thoracic  vertebra,  vertebra  thoracalis  VI, 

from  above.  from  the  right. 


The  vertebrae  movably  connected  with  ribs  are  called  the  vertebrae  thoracales 
(thoracic  vertebrae)  (0.  T.  dorsal  vertebrae),  generally  twelve  in  number  (see  also  Figs.  96,  97, 
108,  127  and  128);  they  possess  broad  bodies  which  in  front  are  slightly  lower  than  at  the  back. 
The  connecting  surfaces  of  the  bodies  are  flat  and  on  the  upper  and  lower  vertebrae  are  described 
as  bean-shaped,  on  the  middle  vertebrae  as  more  heart-shaped.  The  foramen  vertebrale  is  narrow 
and  rounded.  The  processus  articulares  stand  vertical  and  nearly  frontally,  their  facies  articu- 
lares  are  very  variable,  smooth  or  slightly  curved  and  form  parts  of  the  mantle  of  a  cylinder, 
the  axis  of  which  is  situated  in  front  of  the  foramen  vertebrale;  the  facies  articulares  superiores 
look  backward,  the  facies  articulares  inferiores  forward.  The  processus  transversi  arise  between 
the  processus  articulares  and  are  very  powerful;  they  are,  below  more  than  above,  directed 
obliquely  backward  and  lateralward.  On  the  anterior  surface  of  their  lateral  extremity  they 
present  a  small  fossa  covered  with  cartilage,  the  fovea  costalis  transversalis  (0.  T.  facet  for  tu¬ 
bercle  of  rib),  for  articulation  with  the  tuberculum  costae;  they  are  absent  from  the  eleventh 
and  twelfth  (see  Fig.  108),  sometimes  also  from  the  tenth  vertebra.  The  processus  spinosi  are 
long,  triangular,  apical  and  directed  more  or  less  markedly  downward;  the  middle  ones  cover  one 
another  like  tiles  of  a  roof  (see  Figs.  127  and  128).  The  small  articular  surfaces  which  lie  on  the 
lateral  surfaces  of  the  bodies  of  the  vertebrae,  just  in  front  of  the  roots  of  the  vertebral  arches, 
are  special  peculiarities  of  the  thoracic  vertebrae.  On  the  nine  upper  vertebrae  two  of  these  are 
present  on  each  bone,  one  larger  at  the  upper  margin,  fovea  costalis  superior  (0.  T.  demifacet 
for  head  of  rib),  and  one  smaller  on  the  lower  margin,  fovea  costalis  inferior;  each  fovea  costalis 
inferior  forms  with  the  fovea  costalis  superior  of  the  next  vertebra  below  and  with  the  inter¬ 
vertebral  disc  lying  between  them  the  articular  surface  for  one  capitulum  costae.  On  the  tenth 
to  the  twelfth  vertebra  (see  Figs.  97,  108)  there  is  only  one  fovea  costalis;  on  the  tenth  it  lies 
on  the  upper  margin,  on  the  eleventh  and  twelfth  vertebra  in  the  middle  of  the  lateral  surface. 
(For  development  see  p.  98.) 
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108.  Ninth  thoracic  to  the 
second  lumbar  vertebra, 

vertebra  thoracalis  IX 
to  vertebra  lumbalis  II, 
from  the  right  and  somewhat  from  behind. 

The  lower  two  vertebrae 
thoracales  approach  in  many  parti¬ 
culars  the  form  of  the  vertebrae  lum¬ 
bales,  the  twelfth  thoracic  vertebra 
especially.  The  processus  articulares 
superiores  of  the  latter  are,  like  those 
of  the  other  thoracic  vertebrae,  usually 
placed  nearly  frontally;  their  processus 
articulares  inferiores  on  the  contrary, 
like  those  of  the  lumbar 
vertebrae,  nearly  sagittally. 
This  change  in  the  direc¬ 
tion  of  the  processus  articu¬ 
lares  may  occur  even  at  the 
eleventh  thoracic  vertebra. 

Further,  on  the  pos¬ 
terior  surface  of  the  pro¬ 
cessus  transversi  and  arti¬ 
culares  superiores  small 
projections  are  present 
which  resemble  in  form 
and  position  the  'processus 
accessorii  and  mamillares  of 
the  lumbar  vertebrae  (see 
p.  79);  these  are  usually 
distinctly  marked  on  the 
twelfth  thoracic  vertebra, 
less  so  on  the  eleventh  and 
tenth.  The  processus  trans¬ 
versi  are  short  and  directed 
markedly  backward. 
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109.  Third  lumbar  vertebra,  vertebra  lumbalis  Hi, 

from  above. 

Vertebrae  lumbales  (lumbar  vertebrae )  (see  also  Fig.  108)  is  the  name  of  the  ver¬ 
tebrae,  usually  five  in  number,  underneath  the  thoracic  vertebrae  (see  p.  77),  between  the 
latter  and  the  sacrum.  They  are  higher  and  broader  than  the  cervical  and  thoracic  vertebrae. 
Their  bodies  have  flat  connecting  surfaces,  varying  from  a  bean-shaped  to  a  transversely  oval 
form  and  are  on  the  upper  four  vertebrae  approximately  at  the  same  height  both  behind 
and  in  the  front.  The  foramen  vertebrale  is  narrow  and  triangular.  The  processus  articulares 
are  vertical;  their  facies  articulares  lie  nearly  in  sagittal  planes;  the  facies  articulares  supe- 
riores  are  concave  behind  and  hollowed  out  medianward,  the  facies  articulares  inferiores  are 
convex  in  front  and  lateralward,  so  that  the  two  belong  to  a  cylinder-mantle,  the  axis  of 
which  is  situated  behind  the  processus  spinosus;  every  two  processus  articulares  superiores 
surround  the  processus  articulares  inferiores  of  the  next  vertebra  above  as  an  axle-box  does  an 
axle.  On  the  posterior  margin  of  the  processus  articularis  superior  a  blunt  bony  mass,  the 
processus  mamillaris,  projects  backward.  The  processus  spinosi  are  flat  and  high,  pass  straight 
backward,  end  in  a  swollen  extremity  and  are  often  bent  hook-like  downward.  The  processus 
transversi  arise  in  front  of  the  processus  articulares  from  the  region  of  the  radix  arcus  ver¬ 
tebrae;  they  are  thin,  flat  and  directed  only  slightly  backward.  They  are  considered  from 
their  largest  part  to  be  homologues  of  the  ribs;  the  corresponding  part  is  accordingly  also 
designated  as  the  processus  costarius ;  this  is  sometimes  especially  large  on  the  first  lumbar 
vertebra  and  united  by  a.joint  with  the  rest  of  the  process;  it  is  then  called  a  lumbar  rib  (see 
Fig.  117,  No.  8).  On  the  posterior  surface  of  the  root  of  the  transverse  process,  lateral  from 
and  below  the  processus  mamillaris,  a  small,  variably  developed  nodule,  the  processus  accesso¬ 
rius,  projects  backward.  (For  development  see  p.  98.) 

The  fifth  lumbar  vertebra  (see  Fig.  117,  No.  9)  is  peculiar  in  that  its  body  excels  all  the 
others  in  size;  furthermore  its  body  is  essentially  higher  in  front  than  behind  (see  Figs.  203 
and  204);  its  processus  transversi  are  short,  thick  and  bluntly  wedge-shaped,  springing  with 
a  broad  base  from  the  posterior  segment  of  the  body  and  from  the  root  of  the  arch  and 
directed  lateralward  and  a  little  backward  and  upward;  the  processus  articulares  superiores 
are  directed  more  backwards,  the  processus  aticulares  inferiores  more  forwards,  than  those 
of  the  other  lumbar  vertebrae. 
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110.  Sacrum,  OS  sacrum ,  from  in  front  and  below. 

Vertebrae  sacrales  is  the  name  of  the  five  (sometimes  six,  seldom  four)  vertebrae, 
which  are  distinctly  separated  from  one  another  in  youth  only;  in  the  adult  (towards  the 
25ta  year)  they  are  fused  to  a  single  bone,  the  os  sacrum  (see  also  Figs.  Ill — 114),  which 
is  situated  in  the  lowest  part  of  the  spine  and  is  the  largest  and  broadest  bone  of  it.  (For  deve¬ 
lopment  see  p.  98.) 

The  os  sacrum  is  wedge-shaped,  broad  above  (basis),  pointed  below  (apex)  and  often 
a  little  more  bent  about  the  middle  of  the  third  vertebra;  it  is  broadest  in  the  region  of  the 
first  sacral  vertebra,  narrows  itself  somewhat  at  the  second,  again  usually  broadens  somewhat 
at  the  third  vertebra,  and  from  there  on  constantly  diminishes  in  width;  near  the  tip  it 
possesses  an  incisura,  one  on  each  side;  its  sagittal  diameter  also  diminishes  essentially  from 
above  downward.  Its  anterior  inferior  surface,  facies  pelviiia,  looking  into  the  pelvis,  is  con¬ 
cave,  its  posterior  upper  surface,  facies  dorsalis,  is  convex. 

The  anterior  inferior  surface,  facies  pelvina,  is  in  general  smooth  and  concave.  In 
the  middle,  four  lineae  transversae  are  to  be  seen,  lines  corresponding  to  the  places  where 
the  five  individual  bodies  of  the  sacral  vertebrae  have  grown  together.  Lateral  from  them 
on  each  side  lying  in  a  vertical  series  over  one  another  are  the  four  foramina  sacralia  an- 
teriora,  which  behind  and  medianward  lead  into  the  canalis  sacralis  (see  Fig.  113),  but, 
lateralward,  run  out  into  grooves  on  the  anterior  surface  of  the  partes  laterales.  The  foramina 
sacralia  anteriora  diminish  in  size  from  above  downward;  below  the  last  one,  near  the  apex 
oesis  sacri,  is  a  notch  which  is  closed  by  the  processus  transversus  ossi  coccygis  and  by  the 
ligamentum  sacrococcygeum  laterale  to  form  a  fifth  foramen  sacrale.  The  apex  ossis  sacri 
presents  a  small  oval,  flat  surface  which  is  formed  by  the  body  of  the  fifth  sacral  vertebra 
only  and  is  united  at  the  symphysis  sacrococcygea  with  the  upper  surface  of  the  coccyx. 
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111.  Sacrum,  OS  sacrum,  from  behind  and  above. 

The  facies  dorsalis  ossis  sacri  is  very  rough  and  convex  from  above  downward  and 
from  right  to  left.  On  it  five  rows  of  processes  and  projections  run  downward,  almost  parallel 
to  one  another.  The  middle  row,  crista  sacralis  media ,  has  resulted  from  the  fusion  of  the 
processus  spinosi  and  is  most  marked ;  it  presents  often  an  uninterrupted  ridge  and  four  tube¬ 
rosities  corresponding  to  ^he  processus  spinosi  of  the  four  vertebrae,  but  is  frequently  incom¬ 
plete.  Lateralward  on  each  side  lies  the  crista  sacralis  articularis;  it  is  to  be  considered  as 
the  processus  articulares  fused  with  one  another  and  usually  projects  only  moderately  above 
the  surface  and  can  sometimes  be  recognized  as  oblong  ledged  projections  one  on  the  medial  side 
of  the  foramina  sacralia.  Lateralward  from  this,  separated  from  it  by  the  foramina  sacralia  pos- 
teriora,  is  the  crista  sacralis  lateralis;  it  arises  from  the  fusion  of  the  processus  transversi, 
consists  of  a  row  of  tuberosities  and  is  usually  more  distinctly  marked  than  the  crista  sacralis 
articularis.  The  four  foramina  sacralia  posteriora  converge  a  trifle  downwards;  they  are 
smaller  and  more  rounded  than  the  anterior  ones,  and  lead  (see  Fig.  113)  forward  and  median- 
ward  into  the  canalis  sacralis,  forward  and  downward  to  the  foramina  sacralia  anteriora. 

Corresponding  to  the  upper  end  of  the  cristae  sacrales  articulares  the  two  completely 
developed  processus  articulares  superiores  of  the  first  sacral  vertebra  pass  vertically  upward, 
on  which,  as  on  the  lumbar  vertebrae,  a  processus  mamillaris  is  frequently  developed  on 
both  sides;  their  facies  articulares  superiores  are  directed  backward  and  somewhat  medianward 
and  articulate  whith  the  processus  articulares  inferiores  of  the  fifth  lumbar  vertebra.  From 
the  lowTer  end  of  the  cristae  sacrales  articulares  the  two  small  cornua  sacralia  pass  downward 
to  meet  the  cornua  coccygea  ossis  coccygis.  Medianward  from  them  lies  the  lower  opening  of 
the  canalis  sacralis,  hiatus  sacralis;  it  is  usually  triangular  and  varies  much  in  size  and  arises 
from  the  incomplete  closure  of  the  arch  of  the  fifth  lumbar  vertebra  and  the  abscence  of  its 
processus  spinosus. 
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113.  Transverse  section  through  the  sacrum 

at  the  level  of  the  second  pair  of  foramina  sacralia. 

The  anterior  upper  surface  of  the  sacrum,  basis  ossis  sacri  (see  also  Figs.  110,  111 
and  114),  contains  in  the  middle  a  somewhat  projecting,  transversely  oval,  flat  surface  slight¬ 
ly  depressed  and  rough  in  the  middle  (the  juncture  of  the  1st  sacral  vertebra),  with  which  the 
body  of  the  fifth  lumbar  vertebra  is  connected  by  means  of  an  intervertebral  disc.  Behind 
this  lies  the  upper  triangular  opening  of  the  canalis  sacralis  which  passes  through  the  sacrum 
as  a  flattened,  triangular  canal  from  above  downward  and  reaches  its  lower  extremity  in  the 
hiatus  sacralis  on  the  posterior  surface,  a  little  above  the  apex  (see  Figs.  202  and  203);  with¬ 
in  the  bone  at  the  junctions  of  the  vertebrae  sacrales  going  off  from  it  on  each  side  are  four 
short  canals  (foramina  intervertebralia)  which  are  continued  —I -shaped  into  the  foramina 
sacralia  anteriora  and  posteriora.  Lateralward  from  the  upper  opening  of  the  canalis  sacralis 
the  processus  articulares  superiores  of  the  1st  sacral  vertebra  (see  p.  81)  project  upward;  in 
front  of  them  lie  the  incisurae  vertebrales  superiores.  The  lateral  portions  of  the  basis  ossis 
sacri  are  smooth,  somewhat  concave  and  form  the  anterior,  upper  limiting  surfaces  of  the 
partes  laterales  ossis  sacri. 

Through  the  union  of  the  fifth  lumbar  vertebra  with  the  sacrum  there  arises,  at  the 
site  of  junction  in  front,  an  angle  projecting  somewhat  downward  and  forward,  the  promon- 
torium  (0.  T.  sacrovertebral  angle)  (see  Figs.  202  and  203). 
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114.  Sacrum  and  coccyx,  os  sacrum  and  os  coccygis 

from  the  right. 

The  portions  which  lie  lateralward  from  the  foramina  sacralia  are  called  the  partes 
laterales  ossis  sacri  (see  also  Figs.  11Q — 113);  they  have  arisen  through  fusion  of  the  trans¬ 
verse  processus  and  of  rudiments  of  ribs  (on  the  upper  three  vertebrae).  The  partes  laterales 
grow  much  narrower  from  above  downward  and  present  on  the  upper  part  of  their  free  lateral 
surfaces  an  uneven  roughly  triangular  joint  surface,  facies  auricularis,  covered  with  cartilage, 
for  union  with  the  hip  bone;  it  is  formed  in  the  main  by  the  first  sacral  vertebra,  less  by  the 
second  and  least  by  the  third.  Behind  the  facies  auricularis  lies  a  markedly  roughened  sur¬ 
face,  tuberositas  sacralis,  to  which  are  attached  the  ligamenta  sacroiliaca  interossea;  medially 
and  dorsally  from  it  runs  the  crist  sacralis  lateralis  along  the  facies  dorsalis  downwards.  The 
pars  lateralis  along  its  anterior  and  inferior  surface  helps  to  form  the  facies  pelvina. 

Sometimes  the  uppermost  vertebra  of  the  sacrum  is  fused  laterally  with  the  pars 
lateralis  only  in  one-half,  while  on  the  other  half  it  has  a  shape  similar  to  that  of  the  5th 
lumbar  vertebra;  such  a  transition  form  is  called  a  lumbosacral  vertebra  (see  Fig.  117,  No.  11). 

The  sacrum  usually  presents  certain  differences  in  the  two  sexes.  In  man,  it  is  longer, 
relatively  narrower  and  also  more  markedly  curved;  in  woman  it  is  shorter,  relatively  broader 
and  the  curve  is  flatter  (see  Figs.  196 — 203). 


84 


Bones  of  the  Spine. 


Cornua  coccygea 


Cornua  coccygea 


Processus 

transversus 


115  and  116.  Coccyx,  os  coccygis, 

from  in  front.  from  behind. 

The  OS  coccygis  (see  also  Fig.  114)  lies  as  a  small,  triangular  bone  at  the 
lower  end  of  the  vertebral  column  below  the  sacrum.  It  consists  of  from  four  to  five 
rudimentary  vertebrae  coccygeae,  of  each  of  which  the  body  only,  j\s  a  rule,  is  present. 
The  first  possesses  Still  two  small,  transversely  directed  processus  transversi  and  in 
place  of  the  processus  articulares  superiores  two  fiat  processes,  cornua  coccygea ,  directed 
upward.  The  succeeding  vertebrae  diminish  in  size  from  above  downward  and  represent 
actually  only  small  oblong  or  spherical  pieces  of  bone.  (For  development  see  p.  99.) 

The  upper  surface  of  the  coccyx  is  united  with  the  tip  of  the  sacrum  by  the 
symphysis  sacrococcygea  (see  p.  180).  The  first  and  second  as  well  as  the  second 
and  third  coccygeal  vertebra  are  usually  united  with  one  another  by  a  layer  of  fibro- 
cartilage,  the  third  and  fourth  as  well  as  the  fourth  and  fifth  by  bony  substance. 
Deviations  occur  very  often  in  that  the  connections  between  the  first  three  or  that  between 
the  coccyx  and  sacrum  ossify. 
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117.  Collection  of  different  vertebrae  and  vertebral  varieties  to 
illustrate  the  morphological  value  of  the  single  parts  (after  Quain). 

1.  Atlas;  2.  epistropheus;  3.  fifth  cervical  vertebra;  4.  seventh  cervical  vertebra  with  cervical  rib;  5.  mid- 
thoracic  vertebra;  6.  first  thoracic  vertebra  with  ribs  and  a  part  of  the  sternum;  7.  third  lumbar  vertebra; 
8.  first  lumbar  vertebra  with  lumbar  rib;  9.  fifth  lumbar  vertebra;  10.  first  sacral  vertebra;  11.  lumbosacral 
vertebra  ;  12.  fourth  sacral  vertebra  of  a  youDg  individual ;  13.  four  coccygeal  vertebrae. 

All  the  vertebrae  are  drawn  as  seen  from  above. 
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118.  Seventh  rib  of  right  side,  costa  VII,  from  within. 

The  twelve  costae  (ribs)  (see  also  Figs.  119—123,  126 — 128)  are  thin,  partly  bony, 
partly  cartilaginous  masses  which  go  out  on  each  side  from  the  lateral  surfaces  of  the  thoracic 
vertebrae  and  which,  forming  an  arch  which  is  convex  lateralward,  help  to  bound  the  thoracic 
cavity.  To  each  thoracic  vertebra  corresponds  a  pair  of  ribs;  they  are  numbered  from  above 
downward.  Their  length  inc'reases  from  the  first  to  the  seventh;  and  decreases  again  from  the 
eighth  down.  (For  the  development  see  p.  99.) 

The  upper  seven  (sometimes  eight)  pairs  of  ribs  are  fastened  directly  to  the  sternum 
in  front  near  the  median  plane  and  are  distinguished  as  costae  verae  (true  ribs)  from  the 
lower  five  (sometimes  four)  pairs  of  ribs,  the  costae  spuriae  (false  ribs),  which  are  indirectly 
connected  with  the  sternum  or  else  end  free.  The  eleventh  and  twelfth  ribs  which  are  not 
joined  either  to  the  other  ribs  or  with  each  other,  and  which  float  freely  in  the  abdominal 
muscles  are  named  costae  fluctuantes. 

Each  rib  consists  of  a  longer  posterior  bony  portion,  os  costale,  and  a  shorter,  anterior, 
cartilaginous  portion,  the  cartilago  costalis. 

Each  os  costale  is  somewhat  expanded  at  its  vertebral  end  so  as  to  form  the  capitulum 
costae  (head  of  the  rib);  this  possesses  a  small  facies  articularis  capituli  costae,  covered  over 
with  cartilage,  which  is  divided,  on  the  ribs  from  the  second  to  the  tenth,  by  a  transverse 
ridge,  crista  capituli,  into  an  upper  smaller  and  a  lower  larger  surface.  By  means  of  these  joint- 
surfaces  the  heads  of  the  ribs  articulate  with  the  foveae  costales  of  the  bodies  of  the  vertebrae. 
The  portion  of  the  bone  adjoining  the  capitulum  is  somewhat  narrowed,  collum  costae  (neck 
of  the  rib),  on  the  upper  ribs  more  distinctly  than  on  the  lower;  the  neck  presents  on  its 
upper  margin  a  longitudinal  ridge,  crista  colli  costae,  which  is  continued  lateralward  upon  the 
shaft  and  is  absent  only  from  the  first  and  the  last  ribs;  at  its  lateral  extremity  a  small 
nodule,  tuberculum  costae,  projects  backward  and  downward;  this  possesses  a  small  facies 
articularis  tuberculi  costae,  covered  with  cartilage,  for  articulation  with  the  fovea  costalis 
transversalis  .of  the  corresponding  vertebra;  it  is  largest  on  the  first  ribs  and  is  absent,  along 
with  the  joint  surfaces,  on  the  (tenth)  eleventh  and  twelfth  ribs. 
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119.  Eighth  rib  of  right  side,  costa  VIII,  from  behind. 

The  middle  piece  or  shaft  of  the  rib,  corpus  costae,  shows  lateralward  from  the  tuber- 
culum  costae  a  roll  which  is  directed  backward  and  downward,  the  angulus  costae;  this  gives 
the  external  surface  at  this  place  the  appearance  of  being  sharply  bent.  This  lies  on  the 
first  rib  close  to  the  tubercle;  on  succeeding  ribs  it  is  situated  ever  more  lateralward;  it  is 
most  marked  on  the  middle  ribs  and  is  absent  from  the  last  two  ribs.  The  body  of  the  rib 
is  a  flat  plate  of  bone  oblong  oval  in  cross-section  with  an  internal  and  an  external  smooth 
surface;  the  external  surface  is  directed  vertically  in  the  middle  ribs,  markedly  upward  in 
the  uppermost  ribs,  more  downward  in  the  lowermost  (see  Figs.  126 — 128).  The  curvature 
of  a  whole  rib  is  double,  since  in  the  first  place  the  surface  of  the  shaft  is  bent  so  as  to  be 
convex  lateralward  and  in  the  second  place,  its  upper  edge  is  curved  so  as  to  at  the  upper  ribs 
concave,  from  the  7th  to  the  10th  rib  in  a  somewhat  alternating  manner  CO -shaped.  On  the 
internal  surface  near  the  lower  margin  runs  the  sulcus  costae  (for  the  v.,  a.  and  n.  inter- 
costalis);  it  begins  at  the  tubercle,  is  most  marked  behind  and  becomes  lost  in  front;  on  the 
first  and  last  ribs  it  is  absent  or  only  slightly  indicated.  The  anterior  extremity  is  a  little 
broadened  and  ends  in  a  rough  depressed  surface  for  the  reception  of  the  costal  cartilage. 

The  cartilago  costalis  (costal  cartilage)  (see  also  Fig.  126)  has  in  general  the  same 
shape  as  the  rib.  It  unites  in  front  with  the  sternum  (l9t — 7th)  or  is  attached  to  the  carti¬ 
lage  of  the  next  rib  above  (8th — 10th),  or  ends  freely  (11th  and  12th  ribs)  (see  p.  86).  The 
cartilages  increase  in  length  from  the  first  to  the  seventh;  from  this  on  they  decrease  so  that 
the  cartilage  of  the  eleventh  and  twelfth  ribs  are  only  short  pointed  pieces.  The  first  or 
the  first  two  costal  cartilages  only  follow  the  same  direction  as  the  bony  parts  of  their  ribs, 
the  others  are  curved  upward  at  their  anterior  extremities,  the  upper  ones  less  than  the  lower. 
The  costal  cartilages  often  become  ossified  in  old  age,  the  first  most  frequently;  the  process  of 
ossification,  howewer,  is  not  equal  and  differs  thereby  from  the  usual;  the  newly  formed  bone 
usually  encases  the  cartilage  as  a  sheath. 


88 


Bones  of  the  Thorax. 


Capitulum  costae  Costa  I  Costa  II 


l 

Tuberositas  costae  II 


120  and  121.  First  and  second  ribs  of  right  side, 

costae  I  et  II,  from  above  and  without. 

The  first  two  ribs  present  certain  peculiarities. 

The  costa  I  (see  also  Figs.  126,  128  and  129)  is  on  the  whole  directed  equally 
obliquely  forward  and  downward  and  possesses  an  upper  surface  directed  somewhat 
lateralward  and  a  lower  directed  somewhat  medianward.  It  is  broad  and  fiat  particu¬ 
larly  in  front,  and  its  anterior  portion  is  but  slightly  curved.  Its  capitulum  is  usually 
movably  connected  only  with  tiie  1st  thoracic  vertebra.  The  collum  costae  and  tuberculum 
costae  are  moderately  developed,  the  angulus  costae  is  missing.  On  the  upper  surface, 
a  little  in  front  of  middle,  near  the  medial  border  is  a  small  nodule  (sometimes  only 
a  roughening),  tuberculum  scaleni  [ Lisfranci ]  (for  the  attachment  of  the  m.  scalenus 
anterior);  a  very  shallow  furrow  in  front  of  this  serves  for  the  v.  subclavia,  a  curve 
behind  this,  the  sulcus  subclaviae,  for  the  a.  subclavia  is  usually  somewhat  more  distinctly 
marked.  Behind  the  latter  lies  another  roughened  area  for  the  m.  scalenus  medius. 

The  costa  II  (see  also  Figs.  126  and  128)  is  slender  and  almost  twice  as  long 
as  the  first  and  resembles  the  other  ribs  in  its  form  much  more  than  it  does  tlie  first 
rib.  On  its  lateral  surface,  somewhat  in  front  of  the  middle,  is  a  roughened  area,  the 
tubcrosifas  costae  II  (for  the  attachment  of  two  prongs  of  the  m.  serratus  anterior). 
Capitulum,  collum  and  tuberculum  costae  are  well  developed.  The  angulus  costae  is 
missing  or  rather  indistinct. 
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122  and  123.  Eleventh  and  twelfth  ribs  of  right 

side,  costae  XI  et  XII,  from  below. 

The  costa  XI  is  like  the  costa  XII  (see  also  Figs.  127  and  128)  a  delicate 
bone  in  which  there  can  be  sharply  made  out  only  a  small  capitulum  behind  without 
crista  capituli;  the  collum  costae  and  tuberculum  costae  are  practically  absent  as  are 
also  the  angulus  costae  and  the  sulcus  costae.  The  two  ribs  are,  in  their  whole  length, 
directed  almost  evenly  obliquely  downward  and  curved  so  as  to  be  almost  evenly  convex 
lateralward  and  backward.  The  cross-section  shows  rounded  angles;  in  front  the  ribs 
become  sharper  and  possess  generally  only  a  small  cartilaginous  tip.  They  form  no 
joint  union  with  the  other  ribs,  but  end  free  between  the  abdominal  muscles. 

The  eleventh  rib  is  fairly  uniformly  turned  obliquely  downwards  through  its 
entire  length. 

The  twelfth  rib  is  very  variable  in  its  length;  when  it  is  long,  it  runs  parallel 
to  the  eleventh  rib;  when  it  is  short,  it  runs  more  transversally  and  resembles  the  proc. 
transversus  of  a  lumbar  vertebra. 

Between  every  two  adjacent  ribs  is  an  intercostal  space,  spatium  intercostale 
(see  Figs.  126 — 128).  Its  form  resembles  that  of  the  adjacent  ribs  and  varies  with 
their  shape  and  position. 

The  disposition  of  the  ribs  along  the  spine  forms  right  and  left  on  the  anterior 
surface  of  the  dorsal  rib  sections  a  broad  groove,  sulcus  pulmonalis  (see 
Figs.  682  and  683,  not  designated),  in  which  lies  the  lung. 
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The  sternum  (breast  bone)  (see  also  Figs.  12G  and  128)  lies  as  an  unpaired  oblong 
plate  of  bone  in  the  median  plane  and  helps  to  form  the  anterior  wall  of  the  thorax.  It 
extends  in  general  somewhat  obliquely  from  behind  and  above,  forward  and  downward  and 
corresponds  in  position  to  the  spine  from  the  second  or  third  to  the  ninth  thoracic  vertebra. 
Three  parts  are  distinguishable:  manubrium  sterni,  corpus  sterni  and  processus  xiphoideus, 
the  parts  being  separated  from  one  another  by  layers  of  cartilage  which,  however,  in  advanced 
age  may  ossify  and  lead  to  fusion.  (For  the  development  see  p.  99.) 

The  manubrium  sterni  is  the  broadest  part,  especially  above;  below  it  becomes 
somewhat  narrower;  its  anterior  surface  is  slightly  convex,  its  posterior  flat.  At  the  upper 
margin  in  the  middle  is  a  flat  notch,  incisura  jugularis  (0.  T.  presternal  notch) ;  near  this 
at  the  upper  angle  on  each  side,  is  a  somewhat  deeper  depression  covered  with  fibrocartilage,  the 
incisura  clavicularis,  for  articulation  with  the  facies  articularis  sternalis  claviculae;  right  below 
it  at  its  widest  place  is  an  oblong  mostly  rough  surface,  the  first  incisura  costalis  (see  below). 

The  corpus  sterni  (0.  T.  gladiolus)  is  the  longest  portion;  it  is  broadest  at  the  junc¬ 
ture  of  the  5th  rib,  gradually  narrows  slowly  upwards  and  sharply  downwards;  its  anterior  sur¬ 
face,  the  planum  sternale,  and  its  posterior  surface  are  flat.  The  manubrium  and  corpus  are 
somewhat  movable  upon  one  another  where  they  are  united  at  the  cartilaginous  synchondrosis 
sternalis  (see  Figs.  276).  At  this  place  the  two  sections  always  meet  under  an  angle,  angulus 
sterni;  the  size  of  the  angle  is  individual  and  differs  according  to  sex  (the  angle  in  the  female  is 
generally  smaller  than  in  the  male)  and  fluctuates  during  respiration  as  long  as  the  joint  is 
not  ossified  (vide  supra). 

The  processus  ociphoideus  (0.  T.  ensiform  process)  forms  the  lower  extremity;  it  is 
thin,  longer  than  it  is  broad,  very  irregular  in  shape,  often  bifurcated  or  perforated  by  an 
opening.  Late  in  life  it  usually  fuses  with  the  body. 

On  each  lateral  surface  of  the  manubrium  and  corpus  are  seven  (sometimes  eight,  see 
p.  86)  notches,  incisurae  costales,  for  the  upper  seven  (eight)  ribs.  The  uppermost  is  mostly 
rough,  the  others  are  smoothly  covered  with  cartilage.  The  uppermost  notch  is  in  the  manu¬ 
brium  just  below  the  incisura  clavicularis  (see  above);  the  second  at  the  point  of  union  of 
manubrium  and  corpus,  each  forming  a  half  of  it;  the  third  on  the  corpus  nearly  in  the  middle 
of  the  whole  length  of  manubrium  +  corpus;  the  fourth  to  the  seventh  (eighth)  in  the  lower 
half,  so  that  the  inferior  notches  are  closer  and  closer  together,  the  two  lowest  often  being 
fused  to  one;  the  seventh  (and  eighth)  situated  at  the  junction  of  the  corpus  with  the  pro¬ 
cessus  xiphoideus  may  be  situated  partially  in  front  of  the  latter. 

,  In  the  female,  other  things  being  equal,  the  corpus  sterni  is  shorter  than  in  the  male; 
accordingly,  the  female  sternum  is,  on  the  whole,  shorter  and  looks  relatively  broader  and 
plumper. 

Breast  bone,  ribs  and  thoracic  vertebrae  combine  with  their  ligaments  to  form  the 
thorax  (see  Figs.  126 — 129).  The  cavity  of  the  latter,  the  cavum  thoracis,  opens  upward 
through  the  apertura  thoracis  superior,  downward  through  the  apertura  thoracis  inferior.  The 
angle  which  is  formed  in  the  latter  on  both  sides  by  the  7th  and  8th  costal  cartilages  and 
whose  apex  lies  at  the  beginning  of  the  proc.  xiphoideus  on  the  sternum  is  called  the  angulus 
inf  rast  ernalis. 
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129.  Thorax  and  Shoulder  Girdle,  viewed  from  above. 
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long 

(about  12  weeks), 


131  and  132.  Fetus  18.5  cm  long  (about  17  weeks), 
from  in  front.  from  behind. 


from  in  front. 


130 — 132.  Spinal  Column  and  Pelvis  of  human 

fetuses.  Magnif. :  3  :  2. 

(The  bone  substance  is  collored  red,  the  rest  of  the  skeleton  is  made  transparent.) 
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133.  Atlas,  viewed  from  above. 


134.  Epistropheus,  from  in  front. 


Nucleus  in  the  corpus 


137. 

Epistropheus  of  a  fetus 
6  months  old, 

from  in  front.  Magnif.:  2:1. 

(The  bone  substance  is  red,  the  rest  of  the 
vertebra  transparent.) 


135.  Middle  dorsal  vertebra, 

viewed  from  above. 


136.  First  sacral  vertebra, 

viewed  from  above. 


133 — 136.  Vertebral 
bones  of  a  newborn. 

Magnif. :  3:2. 

(The  bone  substance  is  red,  the  rest  of  the 
vertebrae  transparent.) 


Nucleus  in  the  body  of  the  1st  sacral  vertebra 

I 

i 

i 


Costal 
element  of 
the  1st  sacral 
vertebra 


138.  Sacrum  and  Coccyx 
of  an  8  month  fetus, 

from  in  front.  Magnif.:  1:1. 

(The  bone  substance  is  colored  red,  the  rest 
is  transparent.  The  nuclei  in  the  arcus  are 
not  visible.) 
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The  Development  of  the  Bones  of  the  Trunk. 

All  the  bones  of  the  trunk  of  the  body  are  cartilaginous  in  origin. 

The  vertebrae  (see  Figs.  130 — 132  and  135).  Each  vertebra  (with  the  exception  of 
the  coccyx)  develops  from  three  principal  nuclei,  one  for  the  body  of  the  vertebra  and  one  for 
each  half  of  the  neural  arch.  The  nuclei  of  the  arches  appear  first  (in  the  eighth  week) ;  they 
begin  in  the  cervical  vertebrae  (from  the  second  vertebra),  and  gradually  continue  down¬ 
wards.  The  nuclei  in  the  bodies  of  the  vertebrae  appear  soon  after,  first  in  the  lower  dorsal 
and  first  lumbar  vertebrae,  and  from  there  spreading  upwards  and  downwards.  The  arch  nuclei 
grow  forward  anteriorly  into  the  body  of  the  vertebra  and  form  its  dorsolateral  portion;  they 
also  give  arise  to  the  main  mass  of  the  processes.  At  birth,  the  three  nuclei  are  separated  only 
by  cartilage.  The  fusing  together  of  the  arch  nuclei  begins  in  the  first  year,  and  progresses 
rapidly  upwrards  but  slowdy  downwards.  In  the  3rd  to  6U‘  year  there  takes  place  the  bony 
union  of  the  arch  nuclei  with  the  body  nuclei,  beginning  in  the  thoracic  region. 

About  the  time  of  puberty  there  appear  on  the  upper  and  lower  surfaces  of  each  ver¬ 
tebra  thin  body  epiphyses  in  the  shape  of  rings  or  of  plates  which  are  very  thin  in  the  middle, 
and  at  the  summits  of  the  processus  spinosi  and  transversi  little  cup-like  epiphyses  (usually 
double  ones  on  the  proc.  spinosi  of  the  cervical  vertebrae),  which  do  not  fuse  with  the  united 
main  nuclei  until  the  twentieth  year  of  life. 

Several  of  the  vertebrae  exhibit  peculiarities. 

The  atlas  (see  Figs.  130 — 133).  The  arcus  posterior  and  the  massae  laterales  ossify 
from  two  symmetrical  centres  (a  right  and  a  left  one),  which  correspond  to  the  centres  of  the 
neural  arches  of  the  other  vertebrae  and  appear  in  the  eighth  week.  In  the  arcus  anterior  there 
appears  a  nucleus  (sometimes  two)  in  the  first  year,  which  fuses  with  the  twro  others  in  the 
fifth  to  ninth  year.  The  dorsal  nuclei  unite  in  the  third  to  fifth  year. 

The  epistropheus  (see  Figs.  130 — 132,  134  and  137).  The  lower  part  of  the  body  and 
the  two  halves  of  the  neural  arch  each  receive  a  nucleus  like  in  the  third  cervical  vertebra.  In 
the  fourth  to  fifth  month  there  appear  in  the  base  of  the  dens  and  in  the  upper  part  of  the 
body  (inclusive  of  a  small  part  of  the  facies  articulares  superiores)  two  symmetrical  nuclei,  which 
soon  fuse  with  each  other.  The  dens  unites  with  the  body  and  with  the  lateral  parts  and  these 
unite  with  each  other  in  the  fourth  to  sixth  year.  At  the  tip  of  the  dens  there  appears  a 
special  nucleus  in  the  second  year,  which  unites  with  the  main  mass  in  the  twelfth  year.  The 
body  receives  an  epiphysis  only  at  its  caudal  end.  A  small  cartilage  disc  remains  inside  the 
bone  at  the  junction  of  the  dens  and  the  body  until  at  advanced  age. 

On  the  seventh  vertebra  there  appears  very  often  in  the  second  to  fifth  month  a 
special  nucleus  in  the  ventral  portion  of  the  proc.  tranversus,  which  usually  unites  with  the 
body  after  birth,  but  sometimes  remains  separate,  increases  in  length  and  may  form  a  movable 
cervical  rib. 

The  lumbar  vertebrae.  The  procc.  mamillares  of  the  lumbar  vertebrae,  of  the  twelfth 
dorsal,  and  of  the  first  sacral  vertebra  have  at  their  summits  special  epiphyseal  nuclei,  which 
appear  about  the  time  of  puberty  or  a  little  later  and  which  grow  together  with  the  rest  of 
the  vertebra  after  the  eighteenth  year. 

The  sacrum  (see  Figs.  130 — 132  and  138).  Each  sacral  vertebra  develops  (like  every 
other  vertebra)  from  three  main  centres  or  nuclei,  one  for  the  body  and  one  for  each  half  of 
the  neural  arch,  which  also  forms  the  posterior  part  of  the  pars  lateralis.  The  corpus  nuclei 
appear  in  the  first  to  third  vertebra  about  the  end  of  the  third  month,  in  the  fourth  and 
fifth  about  the  fifth  to  eighth  month;  the  lateral  nuclei  appear  in  the  upper  vertebrae  in  the 
fifth  and  sixth  month.  Besides  these  there  are  formed  in  the  fifth  to  seventh  month  nuclei 
on  the  sides  of  the  corpus  in  the  three,  more  rarely  four  or  two  upper  vertebrae,  which 
represent  costal  elements,  and  form  the  section  of  the  pars  lateralis  which  bears  the  facies 
auricularis.  The  latter  nuclei  fuse  with  the  nuclei  of  their  corpus  and  arch  in  the  second  to  fifth 
year;  a  little  later  the  nuclei  of  the  arch  unite  with  the  nucleus  of  the  body.  The  lateral  nuclei 
fuse  with  each  other  in  the  seventh  to  fifteenth  year  beginning  above  and  progressing  down¬ 
wards.  Besides  these  main  nuclei  there  appear  two  epiphyseal  plates  for  each  body  (about  the 
fifteenth  year)  and  two  for  each  of  the  lateral  borders  of  the  sacrum,  one  for  the  facies  auricu¬ 
laris  and  one  for  the  rough  caudal  part  of  the  border  (between  the  eighteenth  and  twentieth 
year).  There  are  furthermore  epiphyses  also  for  the  processus  spinosi. 
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139.  The  sternum  and  the  true  ribs  of  a  fetus 

7  months  old.  Magnification:  1:1. 

(The  bone  substance  is  colored  red,  the  rest  is  made  transparent.) 

The  sacrum  (continned). 

The  five  sacral  vertebrae  are  separated  from  each  other  by  cartilage  until  time  of  puberty. 
At  that  time  the  lateral  portions  of  the  vertebrae  begin  to  grow  together;  then  follows  the 
fusion  of  the  epiphyseal  plates  and  the  bodies  and  the  ossification  of  the  intervertebral  discs. 
This  process  begins  at  the  lower  vertebrae  and  extends  upward,  so  that  the  sacrum  becomes  a 
single  bone  about  the  twenty-fifth  year;  at  the  same  time  the  lateral  epiphyseal  plates  fuse 
also  with  the  sacrum.  Remains  of  the  intervertebral  discs  are  not  infrequently  found  in  adults. 

The  coccyx.  Each  coccygeal  vertebra  ossifies  from  one  nucleus,  of  which  the  first  one 
appears  in  the  first  year,  the  others  much  later,  some  not  before  puberty.  The  three  lower 
ones  unite  usually  about  the  thirtieth  year. 

The  ribs.  The  centres  of  ossification  first  appear  in  the  sixth  and  seventh  ribs  (about 
the  end  of  the  second  month)  earlier  than  in  the  vertebrae,  and  then  extend  rapidly  to  the  other 
ribs,  so  that  most  of  them  have  their  nuclei  at  the  end  of  the  second  month.  The  ossifying 
process  begins  in  the  region  of  the  angulus  costae  and  extends  quickly  to  the  head;  the  final 
relation  between  the  costal  bones  and  cartilages  is  reached  in  the  fourth  month.  At  the  time 
of  puberty  there  appear  epiphyseal  nuclei,  one  at  each  head  and  two  at  the  tuberculum  costae, 
which  fuse  with  the  corpus  costae  after  the  twentieth  year. 

The  sternum  possesses  many  centres  of  ossification,  which  vary  extraordinary  both  in 
regard  to  their  place  and  time  of  appearance.  The  ossifying  process  usually  begins  with  one 
nucleus  in  the  manubrium  in  the  third  to  sixth  month;  beside  this  one  there  often  develop 
a  number  of  accessory  nuclei  in  the  manubrium.  Soon  afterwards  there  begin  to  appear  in  the 
corpus  five  to  seven  partly  paired  and  partly  umpaired  nuclei;  those  which  lie  most  caudally, 
develop  only  after  birth,  in  the  first  year  of  life.  The  nuclei  of  the  corpus  fuse  together  in 
irregular  order  in  the  sixth  to  twenty-fifth  year,  the  lower  frequently  at  an  earlier  stage  than 
the  upper.  In  the  immediate  vicinity  of  every  incisura  clavicularis  there  appears  an  epiphyseal 
nucleus  which  fuses  with  the  manubrium  in  the  twenty  fifth  to  the  twenty  eigth  year.  The 
processus  xiphoideus  acquires  a  centre  of  ossification  at  its  base,  which  usually  appears  in  the 
sixth  year  or  later. 
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The  scapula  (shoulder  blade)  (see  also  figures  129,  141—144)  is  a  broad,  flat,  thin, 
triangular  bone  which  lies  upon  the  upper  part  of  the  wall  of  the  thorax  so  that  the  lateral 
angle  projects  lateralward  over  the  thorax;  its  medial  margin,  when  the  arm  is  hanging  down, 
runs  in  its  lower  portion  nearly  parallel  to  the  median  plane  and  extends  from  the  second  or 
third  to  the  seventh  or  eighth  rib.  It  lies  freely  movable  between  the  muscles  and  is 
connected  by  joints  lateralward  with  the  clavicle  and  with  the  humerus  only.  (For  develop¬ 
ment  see  p.  126.) 

The  shoulder  blade  has  three  margins:  the  thin,  shortest,  upper,  mar  go  superior,  which 
presents  on  its  lateral  extremity  a  notch,  the  incisura  scapulae  (O.  T.  suprascapular  notch); 
the  longest,  medial  margin,  margo  vertebralis,  whose  upper  part  from  the  trigonum  spinae 
scapulae  onwards  is  generally  somewhat  bent  over  laterally;  the  thick,  lateral  margin,  margo 
axillaris.  These  margins  meet  in  three  angles:  the  blunt,  thick,  angulus  inferior,  the  sharper, 
thinner  angulus  medialis  (0.  T.  superior  angle)  and  the  angulus  lateralis  (0.  T.  anterior 
angle).;  the  latter  supports  the  surface  for  articulation  with  the  humerus  (see  p.  102). 

The  anterior  surface,  facies  costalis,  is  markedly  concave  in  its  upper  lateral  part, 
forming  the  fossa  subscapularis;  in  other  parts  it  looks  smooth  except  for  several  ridges, 
lineae  musculares,  directed  toward  the  lateral  angle,  to  which  are  attached  tendinous  bands 
of  the  m.  subscapularis. 


Bones  of  the  Upper  Extremity. 


101 


Angulus  medialis 


Margo  superior  „ 

,  r  Processus  coracoideus 

Spina  scapulae 


Fossa 

supraspinata 


Trigonum 
spinae 
scapulae 


Angulus 
acromii 

--  Cavitas  glenoidalis 
—  Angulus  lateralis 
• —  Collum  scapulae 


Tuberositas 

infraglenoidalis 


Margo 

vertebralis 


Acromion 


Fossa  infraspinata 


Margo  axillaris 


Angulus  inferior 


141.  Right  shoulder  blade,  scapula,  from  behind. 

The  posterior  surface  of  the  shoulder  blade,  facies  dorsalis  scapulae,  is  convex  and 
subdivided  by  a  bony  projection,  spina  scapulae ,  which  ascends  at  about  the  junction  of  the 
upper  with  the  middle  third,  into  the  upper  smaller,  deeper  fossa  supraspinata  and  the  lower, 
larger,  flatter  fossa  infraspinata.  The  spina  scapulae  begins  with  a  small,  three-cornered,  flat 
area  (trigonum  spinae  scapulae)  at  the  margo  vertebralis  and  develops  gradually  to  a  very 
powerful  high  plate  of  bone  which  possesses  an  upper  surface,  directed  also  somewhat  forward, 
and  a  lower  surface,  looking  also  somewhat  backward.  The  free  margin  is  broad.  A  strong 
process  (the  acromion )  goes  off  from  the  side  of  it,  first  lateralward,  then  forward;  it  looks 
flattened  out  in  its  most  anterior  part  and  presents  an  upper  an  a  lower  surface,  is  blunt  at 
the  front  or  terminates  straight.  The  superior  edge  of  the  free  margin  of  the  spina  scapulae 
goes  over  in  a  flat  bow  in  the  medial  edge  of  the  acromion  and  near  its  apex  it  presents  median- 
ward  a  small  oval  facies  articularis  acromii  for  articulation  with  the  facies  articularis  acromialis 
claviculae;  the  lower  edge  forms  with  the  lateral  edge  of  the  acromion  usually  an  angle.  The 
pointed  part  of  the  acromion  in  the  adult  is  rarely  separated  by  cartilage  from  the  rest  of 
the  bone. 
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142.  Right  shoulder  blade,  scapula ,  from  without. 

The  angulus  lateralis  scapulae  becomes  markedly  broader  externally  and. is  marked 
off  from  the  rest  of  the  shoulder  blade  by  a  shallow  groove  or  neck,  collum  scapulae.  The 
surface  which  is  turned  lateralward,  the  caritas  glenoidalis,  is  somewhat  concave  and  is 
covered  with  cartilage;  it  is  nearly  oval  in  shape  and  is  broader  below  than  above;  there  is 
a  slight  indentation  in  the  upper  part  of  the  anterior  margin.  A  roughness  just  above  this, 
the  tuberositas  supraglenoidalis  (0.  T.  supraglenoid  tubercle),  gives  origin  to  the  caput  longum 
m.  bicipitis;  another,  larger,  below  it,  at  the  uppermost  end  of  the  margo  axillaris,  tuberositas 
infraglenoidalis,  gives  origin  to  the  caput  longum  m.  tricipitis. 

Between  the  cavitas  glenoidalis  and  the  incisura  scapulae,  arising  from  the  margo 
superior,  is  the  processus  coracoideus  (crow's  beak  process );  it  is  thick,  rounded,  runs  first 
forward  and  upward,  then,  making  a  marked  hook-like  curve,  forward  and  lateralward  and 
ends  in  a  blunt  tip.  Very  rarely  it  is  separate  from  r“st  of  the  bone. 
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M.  coraeobraehialis 


143  and  144.  Right  shoulder  blade,  scapula, 

from  in  front,  with  the  muscular  attachments. 
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145.  Right  collar  bone  or  clavicle,  clavicula,  from  above. 
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146.  Right  collar  bone  or  clavicle,  clavicula,  from  below. 

The  clavicula.  (key,  clavicle  or  collar  bone)  (see  also  Fig.  129)  is  a  short,  strong, 
cylindrical  bone  bent  c/3  dike  which  runs  transversely  in  front  of  the  first  rib,  going  out  on 
each  side  from  the  upper  end  of  the  sternum,  and  is  attached  at  its  lateral  extremity  to  the 
acromion  scapulae.  (For  development  see  p.  126.) 

It  is  divisible  into  a  shaft  and  two  extremities:  that  directed  toward  the  sternum, 
extremitas  sternalis,  and  that  looking  toward  the  scapula,  extremitas  acromialis. 

The  shaft  is  bent  convexly  forward  in  its  medial  half;  in  its  lateral  half  convexlv 
backward.  It  is  triangular  with  rounded  angles  especially  medianward;  one  surface  is  directed 
in  front  and  upward,  another  in  front  and  downward,  and  a  third  backward.  The  extremitas 
sternalis  is  thickened  and  ends  with  the  approximately  triangular,  curved  facies  articularis 
sternalis  covered  with  fibrocartilage,  which  lies  in  the  incisura  clavicularis  sterni.  Somewhat 
lateralward  from  it,  at  the  junction  of  the  anterior  inferior  with  the  posterior  surface,  the 
tuberositas  costalis  (0.  T.  impression  for  rhomboid  ligament)  (for  the  lig.  costoclaviculare)  is 
visible.  The  extremitas  acromialis  is  somewhat  broadened  and  is  flattened  from  above 
downward;  at  its  extreme  end  it  is  turned  somewhat  forward  and  supports  there  the  small, 
oval,  flat  facies  articularis  acromialis  for  articulation  with  the  facies  articularis  acromii  scapulae. 
Just  medianward,  near  this,  on  the  lower  surface  lies  the  oblong,  rough  tuberositas  coracoidea 
(0.  T.  impression  for  conoid  ligament)  (for  the  lig.  coracoclaviculare). 
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M.  trapezius 


147.  Right  collar  bone  or  clavicle,  clavicula,  from  above, 

with  the  muscular  attachments. 


148.  Right  collar  bone  or  clavicle,  clavicula ,  from  below, 

with  the  muscular  attachments. 
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149.  Right  humerus, 

humerus,  from  in  front. 

The  humerus  (upper  arm  bone)  (see 
also  Figs.  150—155)  is  a  long  cylindrical  bone 
which  articulates  above  with  the  shoulder 
blade,  below  with  the  bones  of  the  forearm. 
(For  development  see  p.  126.) 

It  is  divisible  into  a  body  or  shaft,  cor¬ 
pus  humeri,  and  two  extremities. 

The  corpus  humeri  (shaft)  is  more 
cylindrical  above,  distinctly  triangular  below; 
its  surfaces  are  called  the  facies,  posterior, 
the  facies  anterior  medialis  (0.  T.  internal 
surface)  and  the  facies  anterior  lateralis 
(0  T.  external  surface) ;  the  posterior  surface 
is  separated  from  the  two  anterior  surfaces 
by  the  margo  medialis  (0.  T.  internal  border) 
and  the  margo  lateralis  (0.  T.  external  bor¬ 
der)  both  of  these  being  especially  sharp  and 
prominent  below.  On  the  facies  anterior  late¬ 
ralis  somewhat  above  the  middle  is  a  broad 
rough  surface,  tuberositas  deltoidea  (for  the 

m.  deltoidous) ;  behind  this,  on  the  posterior 
surface  lies  a  shallow  groove,  the  sulcus  nervi 
radialis  (0.  T.  musculospiral  groove)  (for  the 

n.  radialis),  which  begins  on  the  medial  margin 
and  descends  like  a  long  drawn-out  spiral  to 
the  lateral  margin.  A  large  foramen  nutricium 
is  often  noticeable  near  the  middle  on  the 
medial  margin;  it  leads  into  a  canalis  nutri- 
cius  directed  distalward. 

The  upper  extremity  is  broadened 
and  supports  the  caput  humeri  which  is 
covered  with  cartilage;  this  is  nearly  hemi¬ 
spherical  and  directed  upward  and  median- 
ward.  ,  It  is  separated  from  the  rest  of  the 
bone  by  a  constriction,  the  collum  anatomicum 
(anatomical  neck).  Close  to  this  lie  two 
eminences:  directed  exactly  lateralward  is  the 
tuberculum  majus  (for  the  mm.  supraspina- 
tus,  infraspinatus  and  teres  minor);  in  front 
of  this  directed  forward  the  tuberculum  minus 
(for  the  m.  subscapularis) ;  running  forward 
and  downward  from  both  of  these  are  ridges, 
the  crista  tuberculi  majoris  (for  the  m.  pector- 
alis  major)  and  the  crista  tuberculi  minoris 
(for  the  mm.  teres  major  and  latissimus  dorsi). 
Between  the  tubercula  and  the  cristae  runs 
the  deep  sulcus  intertub  ercularis  (bicipital 
groove),  covered  over  with  cartilage,  (for 
the  tendon  of  the  caput  longum  m.  bici- 
pitis).  At  the  junction  of  the  upper  extre¬ 
mity  with  the  corpus  humeri  lies  the  collum 
chirurgicum  (surgical  neck). 
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150.  Right  humerus, 

humerus,  from  behind. 

The  lower  extremity  of  the 
humerus  is  somewhat  thinner  but 
broader  than  the  shaft.  From  each 
side  of  it  projects  a  rough  eminence, 
the  epicondylus  niedialis  (0.  T.  internal 
condyle)  and  the  epicondylus  lateralis 
(0.  T.  external  condyle).  These  lie  in 
the  lines  of  continuation  of  the  margo 
niedialis  and  the  .margo  lateralis  and 
give  attachment  to  muscles  and  liga¬ 
ments  of  the  elbow  joint.  The  epi¬ 
condylus  niedialis  is  the  larger  and 
presents  on  its  posterior  surface  a 
shallow  groove,  sulcus  nervi  ulnar  is 
(for  the  n.  uJnaris). 

Between  the  two  epicondyles  lies 
the  joint  surface,  covered  with  cartilage, 
for  articulation  with  the  bones  of  the 
forearm,  the  axis  of  which  is  in  a  little  obli¬ 
que  relation  to  the  long  axis  of  the  corpus 
humeri.  The  articular  surface  consists 
of  a  medial,  roller-shaped  surface,  troch¬ 
lea  humeri  (for  articulation  with  the 
ulna) ,  which  extends  also  upoq  the 
posterior  surface,  and  of  a  lateral, 
smaller  capitulum  humeri  (0.  T.  capi- 
tcllum  or  radial  head)  (for  articulation 
with  the  radius),  shaped  like  the  segment 
of  a  sphere,  which  is  not  continued  upon 
the  posterior  surface.  Above  the  trochlea, 
both  in  front  and  behind,  is  a  deep 
depression;  that  in  front  is  called  the 
fossa  coronoidea ,  that  behind,  the  fossa 
olecrani;  between  the  two  the  bone  is 
very  thin  and  may  be  absent.  On  the 
anterior  surface,  above  the  capitulum 
humeri,  lies  the  smaller  fossa  radialis. 
These  three  depressions  are  not  covered 
with  cartilage. 
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151-  Right  hlirnerUS,  humerus ,  upper  extremity, 

from  above. 
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152.  Transverse  section  through  the  lower  half 

of  the  right  humerus. 
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153.  Right  humerus,  humerus ,  lower  extremity, 

from  below. 


Bones  of  the  Upper  Extremity. 


109 


M.  supraspinatus  - 


*  V  (I  J 

M.  subscapularis  - - 


A'A 


a 


Vn 


\  \  Y  ■  r 


A4 


V  <f. 


M.  latissimus  dorsi  — 

M.  teres  major  - 

M.  pectoralis  major 


M.  deltoideus-4 


if 

H .  m 


5: 


M.  eoracobrachialis  -4--  -f- 


M.  brachialis 


M.  bracbioradialis  , 


M.  extensor  carpi 
radialis  longus 

M.  extensor  carpi 
radialis  brevis 

M.  extensor 
digitorum 
communis, 
m.  extensor 
carpi 

ulnaris  and 

m.  supinator  No'N'A 


\  / 


#  A 


/',  J. 

HU 


IK 


',r  .„«A 


M 


M.  infraspinatus 


—  M.  teres  minor 


Y\ 


&  i 


M.  flexor 
carpi  ulnaris 


/J 


% 


\  i 


' _ M.  triceps  brachii 

(Caput  laterale) 

—  M.  deltoideus 


—  M.  brachialis 


—  M.  brachioradialis 


M.  triceps  brachii 
(Caput  mediale) 


'V, 


I  M.  palmaris  longus, 
m.  flexor  carpi  radialis  and 
m.  flexor  digitorum  sublimis 


M. anconaeus 


M.  pronator  teres 


154  and  155.  Right  humerus,  humerus, 

with  muscular  attachments, 
from  in  front.  from  behind. 
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156.  Right  ulna,  ulna, 

from  in  front. 

The  skeleton  of  the  forearm,  ante- 
brachium,  consists  of  two  bones,  ulna 
and  radius,  rotatably  connected  with 
one  another  at  their  upper  and  lower 
extremities.  These  two  bones  either  lie 
approximately  parallel  to  each  other  (see 
Figs.  162,  163  and  288);  the  volar 
surface  is  then  directed  forward  (the 
hand  is,  supinated).  Or  the  radius  lies 
obliquely  over  the  ulna;  in  this  case  the 
volar  surface  of  the  hand  faces  backward 
(the  hand  is  pronated).  In  the  middle 
position,  the  arm  hanging  down,  the  volar 
surface  of  the  hand  faces  the  median  plane 
(see  Figs.  1  and  2).  The  description  is 
usually  based  on  the  supination  position. 

The  ulna  (see  also  Figs.  157, 
161 — 163,  179)  is  a  long,  cylindrical 
bone  which  is  thicker  at  its  upper  than 
at  its  lower  extremitv.  It  lies  on  the 

4/ 

side  of  the  forearm  corresponding  to  the 
little  finger,  is  united  above  by  a  joint 
with  the  upper  arm,  below,  only  in¬ 
directly,  with  the  carpus;  it  is  united 
by  joints  with  the  radius  both  above 
and  below.  (For  development  see  p.  126). 

It  is  divisible  into  a  shaft  or 
corpus ,  and  two  extremities. 

The  shaft,  corpus  ulnae,  is 
bent  slightly  so  as  to  be  convex  toward 
the  side  of  the  little  finger  and  is 
triangularly  prismatic.  Of  its  three 
surfaces,  the  facies  medialis  (0.  T. 
internal  surface)  on  the  side  corresponding 
to  the  little  finger  is  narrow;  it  goes  over 
at  the  rounded  margo  volaris  (0.  T. 
anterior  border)  in  front  and  the  margo 
dorsalis  (0.  T.  posterior  border)  behind, 
into  the  broader  facies  volaris  (0.  T. 
anterior  surface)  and  facies  dorsalis 
(0.  T.  posterior  surface).  These  meet 
with  their  radial  borders  in  the  sharply 
projecting  crista  interossea  (0.  T.  ex¬ 
ternal  or  interosseous  border).  A  fora* 
men  nutricium  often  lies  near  the  crista 
interossea  at  the  middle  of  the  length 
of  the  volar  surface  and  leads  into  a 
canalis  nutricius  directed  proximalward. 
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157.  Right  ulna,  ulna, 

from  the  radial  side. 

The  upper  extremity  of  the 
ulna  is  thickened  and  ends  with  a 
rough  strong  process ,  the  olecranon 
(elbow),  having  a  proximal,  rough  surface 
(behind  to  the  attachment  of  the  m.  tri¬ 
ceps  brachii)  and  a  smooth  dorsal,  tri¬ 
angular  field  that  projects  in  a  point  into 
the  margo  dorsalis.  Beneath  it,  pro¬ 
jecting  cornice- like  from  the  volar  sur¬ 
face,  is  the  strong  processus  coronoideus. 
Between  these  two  processes  lies  a  deep 
notch,  covered  with  cartilage  sometimes 
broken  by  a  cross -furrow,  the  incisura 
semilunaris  (O.T.  greater  sigmoid  cavity), 
in  which  the  trochlea  humeri  is  received. 
On  the  radial  side  of  the  proc.  coronoideus 
the  smaller,  slightly  concave  incisura 
radialis  (0.  T.  lesser  sigmoid  cavity)  (for 
the  capitulum  radii)  is  visible.  Passing 
obliquely  backward  and  downward  from 
this  is  a  sharp  bony  ridge,  the  crista 
m.  supinatoris  (for  the  origin  of  the 
m.  supinator).  Somewhat  below  the 
proc.  coronoideus  lies  a  broad  rough 
surface  for  the  attachment  of  the  m. 
brachialis,  the  tuberositas  ulnae. 

The  lower  extremity  is  nar¬ 
rower  and  forms  a  small  rounded  head, 
capitulum  ulnae.  This  is  covered  with 
fibrocartilage  not  only  on  its  distal 
surface  but  also  in  the  largest  part  of 
its  circumference,  the  circumferentia 
articularis  (for  the  incisura  ulnaris 
radii).  On  the  dorsal  side,  the  small 
blunt  processus  styloideus  projects 
distalward. 
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Fovea  capituli  radii 
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158.  Right  radius, 

radius,  from  in  front. 

The  radius  (spoke)  (see  also 
Fig-s.  159  — 163,  180)  is  a  long: 

cylindrical  bone,  thickened  at  its  lower 
end  which  occupies  the  side  of  the 
forearm  corresponding  to  the  thumb. 
It  articulates  above  with  the  humerus, 
below  enters  into  the  joint  between  the 
bones  of  the  forearm  and  those  of  the 
carpus  and  rotates  above  and  below  on 
the  ulna  (For  development  see  p.  126.) 

It  is  divisible  into  a  shaft  or 
corpus  and  two  extremities. 

The  corpus  radii  or  shaft  is 
bent  so  as  to  be  somewhat  convex 
toward  the  thumb  side,  usually  some¬ 
what  curved  dorsallv  and  is  triangu- 
larly  prismatic.  The  narrowest  of  its 
three  surfaces,  facies  lateralis  (0.  T. 
external  surface)  is  directed  toward  the 
thumb  side:  it  adjoins  at  the  rounded 
mar  go  dorsalis  (0.  T.  posterior  border) 
behind  and  the  mar  go  volaris  (0.  T. 
anterior  border)  in  front,  the  broader 
facies  dorsalis  (0.  T.  posterior  surface) 
and  facies  volaris  (0.  T.  anterior  sur¬ 
face).  The  ulnar  angle  formed  by  these 
two  surfaces  is  especially  sharp  and  is 
called  the  crista  interossea  (0.  T. 
internal  or  interosseous  border).  A 
foramen  nulricium  is  often  visible  at 
a  spot  corresponding  to  that  on  the 
ulna;  the  canalis  nutricius  is  directed 
proximalward. 
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159.  Right  rad i us,  radius, 

from  behind. 

The  upper  extremity  of  the 
radius  supports  the  button -shaped 
capitulum  radii  (head)]  this  is  for  the 
most  part  covered  with  cartilage  and 
proximal  ward  presents  a  small  fiat 
depression,  fovea  capituli  radii  (for 
articulation  with  the  capitulum  humeri); 
its  circular  periphery  covered  with  car- 
tilage,  circumf erentia  articularis,  moves 
in  the  incisura  radialis  ulnae.  Just  below 
the  capitulum  the  bone  is  narrowed  to 
form  the  neck,  collum  radii,  and  close 
below  this  spot,  projecting  ulnarward  and 
volarward.  is  the  tuberositas  radii 
(0.  T.  bicipital  tuberosity)  (for  the 
attachment  of  the  m.  biceps  brachii). 

The  lower  extremity  is  mark¬ 
edly  broadened,  quadrilateral.  Its  an¬ 
terior  surface  is  smooth  and  slightly 
concave;  its  posterior  surface  is  sub¬ 
divided  by  several  longitudinal  ridges 
into  grooves  for  tendons  (see  Fig.  163). 
The  distal  terminal  surface,  facies  arti¬ 
cularis  carpea,  covered  with  cartilage, 
is  slightly  concave  and  triangular; 
it  is  subdivided,  usually  distinctly, 
into  a  triangular  radial  part  (for  the 
os  naviculare)  and  a  quadrangular 
ulnar  part  (for  the  radial  portion  of 
the  os  lunatum).  On  the  ulnar  side 
is  a  small  notch  covered  with  cartilage, 
the  incisura  idnaris  (0.  T.  sigmoid 
cavity)  (for  the  capitulum  ulnae  and 
the  discus  articularis).  Projecting  distal- 
ward  from  the  angle  on  the  thumb  side 
is  the  short,  blunt,  quadrilateral-conical 
processus  styloideus. 
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160.  Transverse  section  through  the  middle  of 

the  bones  of  the  right  forearm,  in  supination,  from  above. 
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161.  Lower  extremity  of  the  bones  of  the  right 

forearm,  in  supination,  from  below. 

The  lower  extremity  of  the  bones  of  the  forearm  (see  also  Figs.  1 80 
and  291)  which  forms  the  articulation  with  the  carpus,  presents  on  its  distal  surface 
the  facies  articularis  carpea  radii  and  the  capitulum  ulnae.  The  former  articulates 
directly  with  the  os  naviculare  manus  and  the  radial  part  of  the  os  lunatum.  The 
capitulum  ulnae  on  the  contrary  does  not  touch  the  ulnar  part  of  the  os  lunatum  and 
the  os  triquetrum,  situated  distalward  from  it,  directly,  but  is  separated  from  them  by 
a  discus  articularis. 

On  the  radial  side  of  this  surface  the  processus  styloideus  radii  is  visible, 
whilst  the  processus  styloideus  ulnae  lies  in  supination  at  the  dorsal  edge  of  the 
capitulum  ulnae. 
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162  and  163.  Bones  of  the  right  forearm, 

in  supination,  with  the  muscular  attachments, 


from  the  surface  corresponding 
the  hollow  of  the  hand. 


from  the  side  corresponding  to 
the  back  of  the  hand. 
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164—171.  Bones  of  the  right  carpus,  ossa  carpi, 

shown  singly,  from  the  volar  surface. 

The  eight  ossa  carpi  (icrist  bones)  (see  also  Figs.  172 — 180,  182,  183  and  291)  are 
arranged  in  two  transverse  rows  of  four  each :  the  proximal  (numbered  from  the  thumb  side) 
consists  of  the  os  naviculare  manus,  os  lunatum,  os  triquetrum,  os  pisiforme;  the  distal  of  the 
os  multangulum  majus,  os  multangulum  minus,  os  capitatum,  os  hamatum.  (For  the  develop¬ 
ment  see  p.  127.) 

The  os  naviculare  manus  (0.  T.  scaphoid  bone)  presents  proximallv  a  convex  articu¬ 
lar  surface  (for  the  radius),  on  its  distal  surface  a  convex  articular  surface  (for  the  ossa 
multangula  majus  et  minus),  on  the  ulnar  surface  proximalward  a  small,  crescent  shaped,  almost 
flat  articular  surface  (for  the  os  lunatum)  and  distalward  a  larger,  concave  surface  (for  the  os 
capitatum).  On  the  volar  surface  lies  the  tuberculum  ossis  navicularis. 

The  os  lunatum  (0.  T.  semilunar  bone)  presents  proximally  a  markedly  convex  articu¬ 
lar  surface  (for  the  radius  and  for  the  discus  articularis  of  the  joint  formed  by  the  forearm 
with  the  hand),  distally  a  markedly  concave  articular  surface  (for  the  os  capitatum)  and  a 
narrow,  slightly  concave  one  (for  the  os  hamatum);  radialward  lies  a  small,  crescent  shaped, 
almost  flat  articular  surface  for  the  os  naviculare,  ulnarward  a  small,  square,  flat  articular 
surface  for  the  os  triquetrum.  The  volar  surface  is  square,  and  somewhat  larger  than  the  dorsal. 

The  os  triquetrum  (0.  T.  cuneiform  bone)  has  proximally  a  small,  convex  articular 
surface  (it  is  sometimes  missed)  (for  the  discus  articularis  of  the  joint  formed  by  the  forearm 
with  the  hand),  distally  a  large  surface  curved  like  the  thread  of  a  screw  (for  the  os  hamatum) 
radialward  a  small  flat  one  (for  the  os  lunatum)  and  on  the  volar  surface  a  small,  flat,  rounded 
articular  surface  (for  the  os  pisiforme). 

The  os  pisiforme  is  a  small,  egg-shaped  bone  wdiich  dorsalward  presents  a  small,  flat 
rounded  articular  surface  (for  the  os  triquetrum). 
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172 — 179.  Bones  of  the  right  carpus,  ossa  carpi, 

shown  singly,  from  the  dorsal  surface. 

The  os  multangulum  majus  or  large  multangular  bone  (0.  T.  trapezium)  has 
proximally  a  slightly  concave  articular  surface  (for  the  os  naviculare),  distalward  a  saddle- 
shaped  surface  (for  the  os  metacarpale  I),  ulnarward  a  proximal  somewhat  larger,  slightly 
concave  surface  (for  the  os  multangulum  minus)  and  a  small  distal  surface  (for  the  os  meta- 
carpale  II).  On  the  volar  surface  is  a  small  projection,  tuberculum  ossi  multanguli  majoris, 
and  ulnarward  from  it  a  groove  (for  the  tendon  of  the  m.  flexor  carpi  radialis). 

The  os  multangulum  minus  or  small  multangular  bone  (0.  T.  trapezoid  bone) 
presents  proximally  a  slightly  concave  articular  surface  (for  the  os  naviculare),  distalward  a 
flat  saddle-shaped  surface  (for  the  os  metacarpale  II);  on  the  radial  surface  lies  a  slightly 
convex  articular  surface  (for  the  os  multangulum  majus),  on  the  ulnar  a'feebly  concave  surface 
(for  the  os  capitatum).  The  dorsal  surface  is  rough  and  distinctly  larger  than  the  volar  one. 

The  os  capitatum  (0.  T.  os  magnum)  is  inserted  in  its  proximal  part  (caput,  head) 
into  the  deep  concavity  formed  by  the  os  naviculare  and  the  os  lunatum.  It  supports  there  a 
markedly  convex  articular  surface  (for  the  os  lunatum),  distalward  a  tripartite,  almost  flat, 
articular  surface  (for  the  ossa  metacarpalia  II,  III,  IV);  radialward  are  convex  articular 
surfaces  for  the  os  naviculare  and  the  os  multangulum  minus,  ulnarward  a  flat  articular 
sometimes  divided  surface  for  the  os  hamatum.  The  volar  surface  is  narrower  than  the  dorsal, 
and  shows  a  long,  rough  projection. 

The  os  hamatum  or  hook  bone  (0.  T.  unciform  bone)  presents  a  large,  articular  sur¬ 
face,  curved  like  the  thread  of  a  screw  (for  the  os  lunatum  and  the  os  triquetrum)  directed 
proximally  and  at  the  same  time  ulnarward;  distally  is  a  double  nearly  flat  articular  surface 
(for  the  ossa  metacarpalia  IV,  V)  and  radialward  a  single,  flat,  sometimes  divided  articular 
surface  (for  the  os  capitatum).  On  the  volar  surface  a  flat  somewhat  curved  process  projects 
upward  radially,  the  hamulus  ossis  hamati  (0.  T.  cuneiform  process). 
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180.  Right  wrist  and  neighboring  bones, 

in  transverse  rows,  separated  from  one  another,  from  the  volar  surface. 

(Radius  and  ulna  are  in  supination.) 
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The  first  carpal  row  (see  also  Fig.  291),  considered  as  a  whole,  has  proximalward 
an  elongated  oval,  markedly  convex,  articular  surface,  in  the  formation  of  which  participate 
the  os  naviculare  and  the  os  lunatum  especially,  the  os  triquetrum  to  a  less  extent;  the  os 
naviculare  and  the  radial  part  of  the  os  lunatum  articulate  with  the  facies  articularis  carpea 
radii,  the  ulnar  part  of  the  os  lunatum  and  the  os  triquetrum  with  the  discus  articularis 
situated  below  the  capitulum  ulnae.  The  os  pisiforme  takes  no  part  in  the  articulation  with 
the  bones  of  the  forearm  nor  in  that  with  the  second  carpal  row,  but  is  simply  attached 
to  the  volar  surface  of  the  os  triquetrum.  Distalward  the  first,  carpal  row  is  bounded  by  a 
surface,  the  radial  portion  of  which  (formed  by  the  os  naviculare)  is  convex,  distinctly  bent 
and  projects  markedly  distalward,  and  its  ulnar  portion  (formed  by  the  ossa  naviculare, 
lunatum,  triquetrum)  represents  a  markedly  hollowed  out  depression. 

The  second  carpal  row  (see  also  Fig.  291)  ends  proximalward  in  a  distinctly  bent 
surface,  the  radial  portion  of  which  (formed  by  the  ossa  multangula  majus  et  minus)  is  concave 
and  its  ulnar  part  (formed  by  the  os  capitatum  and  os  hamatum)  represents  a  head  projecting 
markedly  proximalward.  These  proximal  surfaces  are  approximately  impressions  of  the  cor¬ 
responding  distal  surfaces  of  the  first  carpal  row.  The  distal  boundary  of  the  second  row  is 
formed  by  a  wavy  surface  in  which  the  ossa  metacarpalia  are  deposited;  furthest  radialward 
lies  the  saddle-shaped  surface  for  the  os  metacarpale  I  (formed  by  the  os  multangulum  majus); 
after  this  comes  the  surface  for  the  os  metacarpale  II  (formed  chiefly  by  the  os  multangulum 
minus  and  partly  by  the  os  multangulum  majus  and  the  os  capitatum);  then  the  surface  for 
the  os  metacarpale  III  (formed  by  the  os  capitatum),  then  the  surface  for  the  os  metacar- 
pale  IV  (formed  chiefly  by  the  os  hamatum  and  partly  by  the  os  capitatum)  and  finally  the 
surface  for  the  os  metacarpale  V  (formed  by  the  os  hamatum). 

The  carpus  (wrist)  (see  Figs.  182  and  183)  is  on  the  whole  almost  quadrangular, 
and  narrower  proximally  than  distally.  It  is  besides  curved  so  as  to  be  somewhat  convex 
dorsalward  and,  accordingly,  volarward  forms  a  groove  which  is  made  deeper  by  the  fact  that 
the  radial  and  the  ulnar  sides  are  somewhat  elevated;  radialward  are  the  tuberculum  ossis 
navicularis  and  the  tuberculum  ossis  multanguli  majoris  which  together  form  the  eminentia 
carpi  radialis;  ulnarward  the  os  pisiforme  and  the  hamulus  ossis  hamati  project  upward  and 
form  the  eminentia  carpi  ulnaris.  The  groove  bounded  by  the  two  eminentiae  carpi  is  called 
the  sulcus  carpi ;  it  is  converted  into  a  complete  canalis  carpi  by  the  ligamentum  carpi 
transversum  which  extends  between  the  eminentiae;  through  this  canal  go  tendons,  vessels 
and  nerves  to  and  from  the  fingers. 
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181.  Metacarpal  bone  and  phalanges  of  the  third 
finger  of  the  right  hand,  os  metacarpale  II I  et  phalanges 

digiti  Illy  from  the  dorsal  surface. 
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The  five  ossa  metacarpalia  (see  also  Figs.  180,  182—185)  are  short  cylindrical  bones, 
each  of  which  is  divisible  into  a  shaft,  or  corpus,  a  proximal  extremity,  basis,  and  a  distal 
extremity,  capitulum.  The  whole  bone  is  curved,  so  as  to  be  slightly  convex  toward  the  back 
of  the  hand.  (For  the  development  see  p.  127.) 

The  corpus  or  shaft  is  trilateral  so  that  one  side  looks  dorsalward,  the  other  two 
radial-  and  ulnarward;  the  latter  surfaces  meet  in  an  edge  directed  volarward.  On  the  volar 
surface  is  a  large  foramen  nutricium,  which  leads  into  a  canalis  nutricius  directed  in  the 
thumb  distalward,  in  the  second  to  the  fifth  finger  proximalward. 

The  basis  (see  also  Fig.  291)  is  somewhat  broadened  and  presents  on  its  proximal  surface 
an  articular  surface  for  connection  with  the  carpus,  between  the  second  and  the  fifth  finger  also 
small  articular  surfaces  on  the  radial  and  ulnar  surfaces  for  the  neighboring  metacarpal  bones. 
The  basis  ossis  metacarpalis  I  (see  Fig.  180),  has  a  proximal  saddle  shaped-joint  surface  (for  the 
os  multangulum  majus)  but  no  lateral  articular  surfaces.  The  proximal  articular  surface  of  the 
basis  ossis  metacarpalis  II  is  divided  into  three  unequal  parts  (see  Fig.  180  and  p.  119)  and 
the  one  of  the  basis  ossis  metacarpalis  IV  into  two  unequal  parts.  On  the  basis  ossis  meta¬ 
carpalis  III,  from  the  radial  part  of  the  dorsal  surface,  a  blunt  process,  the  processus  styloi- 
deus  ossis  metacarpalis  III  (insertion  of  the  m.  extensor  carpi  radialis  brevis),  projects  toward 
the  carpus.  The  basis  ossis  metacarpalis  V  (see  Fig.  180)  presents  proximalward  a  slightly 
saddle-shaped  articular  surface  for  the  os  hamatum  and  a  flat  articular  surface  on  the 
radial  side. 

Each  capitulum  possesses  a  spherical  articular  surface,  covered  with  cartilage,  which 
extends  upon  the  volar  more  than  upon  the  dorsal  surface.  On  the  two  sides  there  are 
depressions  and  roughened  areas  for  the  ligaments  of  the  joint. 

The  four  spaces  lying  between  the  ossa  metacarpalia  (see  Figs.  182  and  183)  are  called 
spatia  Anterossea  metacarpi.  The  first,  between  thumb  and  index  finger  is  the  broadest.  They 
are  all  filled  out  by  the  mm.  interossei. 

The  phalanges  digitorum  (see  also  Figs.  182  and  183)  are  three  in  number  from 
the  second  to  the  fifth  finger;  while  on  the  thumb  there  are  two;  they  are  called  phalanx 
prima,  secunda,  tertia. 

Each  phalanx  is  a  short  cylindrical  bone  which  is  divisible  into  a  shaft  or  corpus,  a 
proximal  end,  basis,  and  a  distal  end.  (For  the  development  see  p.  127.) 

The  corpus  is  flat  volarward  and  curved  dorsalward  so  as  to  be  convex  in  transverse 
direction.  A  large  foramen  nutricium  on  its  volar  surface  leads  into  a  canalis  nutricius 
directed  distalward.  The  basis  is  somewhat  broadened  and  possesses  a  deep  articular  surface, 
covered  with  cartilage,  which  on  the  first  phalanx  is  simple,  on  the  others  is  divided  by  a 
blunt  ridge.  The  distal  end  of  the  first  phalanx  of  the  thumb  and  also  of  the  first  and  second 
phalanx  of  the  remaining  fingers  has  a  trochlea,  a  small  transverse  roller  surface,  covered 
with  cartilage,  with  a  smooth  groove  in  the  middle;  on  the  sides  lie  small  depressions  for  the 
attachment  of  the  ligaments  of  the  joint.  On  the  terminal  phalanx  the  distal  end  is  trans¬ 
formed  to  a  broad  flat  rough  area,  the  tuberositas  unguicularis. 

Ossa  sesamoidea  (sesamoid  bones)  (see  Fig.  182)  are  small  masses  of  bone  which 
embedded  in  tendons  or  ligaments,  lie  upon  the  other  bones.  There  are  constantly  or  almost 
constantly  five  such  on  the  volar  surface,  two  at  the  metacarpophalangeal  joint  of  the 
thumb,  one  at  the  interphalangeal  joint  of  the  thumb  and  one  each  at  the  metacarpophalangeal 
joint  of  the  second  and  of  the  fifth  finger.  (For  the  development  see  p.  127.) 
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182.  Bones  of  the  right  hand,  ossa  manus , 

from  the  volar  surface. 
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183.  Bones  of  the  right  hand  ,  ossa  manus, 

from  the  dorsal  surface. 


124 


Bones  of  the  Upper  Extremity 


M.  flexor  carpi  radialis 
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184.  Bones  of  the  right  hand,  ossa  manus, 

from  tlie  volar  surface,  with  the  muscular  attachments. 
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M.  extensor  carpi  radialis  brevis 


185.  Bones  of  the  right  hand,  ossa  manus, 

from  the  dorsal  surface,  with  the  muscular  attachments. 
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Bones  of  the  Upper  Extremity. 

186.  Skeleton  of  the  right  upper 
extremity  of  a  fetus  5  months  old, 

from  in  front.  Magnif. :  1:1. 

(The  bone  substance  is  colored  red,  the  rest  is  made  transparent.) 

Development  of  the  bones  of  the  upper  extremity. 
They  are  all  preformed  in  cartilage.  The  clavicle  is  an  exception 
in  so  far  as  its  primitive  centre  of  development  appears  prior  to 
the  formation  of  any  cartilaginous  matrix;  the  further  develop¬ 
ment,  however,  takes  place  in  this  bone  like  in  all  the  others 
from  cartilage. 

Scapula.  The  main  centre  or  nucleus  appears  in  the  8th 
week  near  the  lateral  angle  and  forms  the  body,  the  spine,  and 
base  of  the  glenoid  cavity.  In  the  first  year  of  life;  there  appears 
a  nucleus  in  the  proc.  coracoideus,  which  at  puberty  fuses  with 
the  main  mass,  and  in  the  10th — 12th  year  there  develops  a  sub¬ 
coracoid  nucleus  in  the  basis  of  the  proc.  coracoideus  and  at  the 
upper  edge  of  the  cavitas  glenoidalis,  which  fuses  with  the  main 
mass  about  the  18th  year.  Besides  these  there  appear  the  follow¬ 
ing  epiphyses:  1.  in  the  acromion  (2 — 3  which  quickly  fuse)  in  the 
15th— 18th  year  (fusion  with  the  spina  in  the  20th  year);  2.  in  the 
superior  lateral  part  of  the  proc.  coracoideus  in  the  16th — 18th  year; 

3.  in  the  surface  of  the  cavitas  glenoidalis  in  the  16th — 18th  year; 

4.  on  the  angulus  inferior  in  the  16th — 18th  year  and  5.  on  the 
margo  vertebralis  in  the  18th— 20th  year.  In  the  18th — 24th  year 

there  begins  a  union  with  the  main  mass  of  bone  first  of  the  epiphyses  of  the  proc.  coracoideus, 
then  of  those  of  the  cavitas  glenoidalis,  then  of  the  angulus  inferior,  and  lastly  of  the  margo 
vertebralis. 

Clavicula.  The  shaft  shows  at  the  end  of  the  6th  week  (before  all  other  bone  nuclei 
in  the  body!)  a  medial  and  a  lateral  nucleus  which  soon  unite.  At  the  sternal  end  there 
appears  an  epiphysis  in  the  18th — 20th  year,  which  unites  with  the  shaft  in  the  20th — 25th  year. 

Humerus  (see  also  Fig.  187).  The  nucleus' for  the  shaft  first  appears  in  the  6th  to 
7th  week.  At  the  prokimal  end  there  develops  an  epiphyseal  nucleus  for  the  caput  in  the  1st  to 
2nd  year  (sometimes  before  birth),  one  for  the  tuberculum  majus  in  the  1st  to  3rd  year,  ond  one 
for  the  tuberculum  minus  (not  constant)  in  the  3rd — 5th  year;  these  coalesce  in  the  4th  to 
6th  year,  and  unite  with  the  shaft  in  the  16th — 25th  year.  At  the  distal  end  there  appear  epi¬ 
physeal  nuclei  in  the  capitulum  in  the  1st — 3rd  year,  in  the  epicondylus  medialis  in  the  5th  to 
9th  year,  in  the  trochlea  (serrated)  in  the  8th — 16th  year,  and  in  the  epicondylus  lateralis  in 
the  11th — 18th  year;  of  these  the  three  lateral  ones  first  unite  with  each  other  and  then  (in 
the  16th — 17th  year)  with  the  shaft,  while  the  epiphyses  of  the  epicondylus  medialis  unites 
with  the  shaft  in  the  18th  year. 

XJlna  (see  also  Fig.  188).  The  nucleus  for  the  shaft  appears  in  the  7th  week,  a  few 
days  later  than  the  radius.  In  the  distal  epiphysis  a  nucleus  is  formed  in  the  6th — 9th  year 
(union  in  the  18th— 24th  year),  and  in  the  proximal  epiphysis  (in  the  olecranon)  in  the  8th 
to  14th  year  (union  in  the  17th  year). 

Radius  (see  also  Fig.  189).  The  nucleus  of  the  shaft  appears  in  the  7th  week.  A 
nucleus  in  the  distal  epiphysis  appears  between  the  8th  embryonal  month  and  the  3rd  year; 
this  unites  with  the  shaft  in  the  218t — 25th  year.  In  the  proximal  epiphysis  a  nucleus  first 
develops  between  the  4th  and  9th  year,  and  unites  with  the  shaft  in  the  17th — 20th  year.  An 
epiphysis  sometimes  appears  in  the  tuberositas  radii  and  in  the  processus  styloideus. 


126 


Bones  of  the  Upper  Extremity. 


127 


Carpus  (see  also  Fig.  186). 
A  nucleus  appears  in  the  os  capi- 
tatum  and  the  os  hamatum  in  the 
1st  year;  in  the  os  triquetrum  in 
the  2nd — 3rd  year,  in  the  os  luna- 
turn  in  the  3rd — 5th  year,  in  the 
os  naviculare,  os  multangulum 
majus  and  os  multangulum  minus 
in  the  4th — 6th  year  and  in  the  os 
pisiforme  in  the  9th — 13th  year. 
In  some  bones  there  may  occur  two 
nuclei  or  centres  of  ossification. 

Ossa  metacar palia  (see 
also  Fig.  186).  Each  os  metacarpale 
receives  a  nucleus  for  its  shaft  in 
the  9th  week  (in  the  order  of  II, 
III,  IV,  V,  I);  besides  these  there 
is  formed  an  epiphysis  for  the  os 
metacarpale  II — V  at  the  distal  end 
in  the  2nd — 3rd  year,  and  for  the 
os  metacarpale  I  at  the  proximal 
end  in  the  3rd  year.  The  epiphyses 
unite  with  the  shafts  in  the  15th 
to  20th  year. 

Phalanges  (see  also  Fig.  186). 
In  the  1st  row  there  appear  nuclei 
for  the  diaphyses  in  the  9th  week 
and  for  the  proximal  epiphyses  in 
the  1st— 3rd  year;  in  the  2nd  row 
nuclei  for  the  diaphyses  appear  in 
the  11th — 12th  week  and  nuclei  for 
the  proximal  epiphyses  in  the  2nd  to 
3rd  year;  in  the  3rd  row  nuclei  for 
the  diaphyses  in  the  7th— 8th  week 
and  nuclei  for  the  proximal  epi¬ 
physes  in  the  2nd — 3rd  year.  So  that 
in  the  hand,  the  nuclei  or  centres  of 
ossification  for  the  end  phalanges 
appear  first,  then  those  for  the  ossa 
metacarpalia,  then  those  for  the 
first  row  of  phalanges  and  lastly 
the  centres  for  the  second  row  of 
phalanges.  The  union  of  the  epi¬ 
physes  and  diaphyses  occurs  be¬ 
tween  the  18th  and  20th  year. 

Ossa  sesamoidea.  These 
ossify  usually  between  the  13th  and 
14th  year;  sometimes,  however, 
later. 


190.  Hand,  from  the  volar  surface. 


188.  Ulna,  189.  Radius, 

from  inner  from  in  front, 
side. 


187.  Humerus, 

from  in  front. 


187—190.  Bones  of  the  right 
upper  extremity  of  a  lOyears 

old  girl.  Magnification:  1:2. 

(Of  the  long  bones  in  each  case  only  the  proximal 
and  distal  ends  are  drawn.) 
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The  os  coxae  (hip  bone)  (0.  T.  os  innominatum)  (see  also  Figs.  192 — 206)  is  paired, 
lies  in  the  lowermost  part  of  the  trunk,  and  forms  there  with  the  same  bone  of  the  other 
side  and  with  the  sacrum  a  firm  broad  bony  ring,  the  pelvis,  upon  which  the  vertebral  column 
rests  above  and  with  which,  externally,  the  bones  of  the  thigh  are  connected.  (For  the  develop¬ 
ment  see  p.  166.) 

Each  os  coxae  is  composed  of  three  pieces,  which  are  distinctly  separated  from  each  other 
in  the  middle  by  a  cartilaginous  layer  until  the  age  of  puberty,  the  os  ilium  which  is  directed 
upward  and  backward,  the  os  ischii  which  is  directed  downward  and  backward  and  the  os  pubis 
which  is  directed  forward  and  downward.  These  three  constituents  meet  somewhat  below  the 
middle  of  the  hip  bone.  This  place  and  its  surroundings  form  on  the  medial  side  of  the  bone  a 
smooth  surface.  On  the  external  surface  lies  a  wride  deep  fossa,  the  acetabulum.  This  is 
surrounded  by  a  high  bony  wall  which  terminates  in  a  somewhat  blunt  edge,  limbus  acetabuli, 
and  presents  below  a  broad  notch,  the  incisur a  acetabuli ;  in  the  bottom  of  the  acetabulum  a 
large  rough  spot  is  visible,  the  fossa  acetabuli,  which  is  surrounded  in  front,  above  and  behind 
by  a  horse-shoe -shajfed  concave  surface,  the  facies  lunata,  covered  with  cartilage.  The  acetabu¬ 
lum  serves  for  articulation  with  the  femur.  In  youth  the  places  where  the  three  bones  unite 
are  visible  as  a  Y-shaped  seam,  the  middle  point  of  which  is  situated  in  the  fossa  acetabuli.  The 
part  of  each  of  the  three  bone  components  which  helps  to  form  the  hollow  and  its  immediate 
vicinity  is  called  the  corpus. 

The  os  ilium  (see  also  Figs.  192—194  and  196 — 206)  helps  to  form  the  acetabulum 
by  means  of  its  thick  and  broad  lower  part,  the  corpus  ossis  ilium  (vide  supra);  the  upper 
part  is  a  broad,  in  places  very  thin,  somewhat  wavy  bony  plate  which  bends  backward,  up¬ 
ward  and  lateralward  and  is. called  the  ala  ossis  ilium.  The  corpus  and  ala  are  separated  from  one 
another  by  the  linea  arcuata,  curved  rounded  bony  ridge  descending  on  the  medial  6ide  obliquely 
from  behind  and  above,  forward  and  downward.  The  free  margin  of  the  ala  ossis  ilium  is  curved 
like  the  letter  S,  being  concave  medianward  in  front  and  convex  medianward  behind;  elsewhere  it 
is  markedly  broadened;  it  is  called  the  crista  iliaca  (iliac  crest).  On  it  the  places  of 
attachment  of  the  abdominal  muscles  are  marked  as  ridges,  namely  as  labium  externum  and 
labium  internum  on  the  eternal  and  internal  angle  of  the  crest  and  as  linea  intermedia 
between  these  two.  The  crest  ends  in  front  in  a  blunt  projection,  spina  iliaca  anterior 
superior;  below  this  the  margin  is  narrower,  somewhat  concave  and  presents  a  second  less 
marked  projection,  spina  iliaca  anterior  inferior;  below  this  it  goes  over  into  the  corpus  ossis 
pubis  and  there  forms  with  the  latter  a  flat  roll,  the  eminentia  iliopectinea.  The  iliac  crest  ends 
behind  at  the  spina  iliaca  posterior  superior;  below  it,  separated  by  a  small  notch,  lies  the 
spina  iliaca  posterior  inferior  (sometimes  indistinct),  and  still  lower  is  a  deep  notch  involving 
also  the  corpus  ossis  ischii,  the  incisura  ischiadica  major  (0.  T.  great  sacro-sciatic  notch) 
(see  also  p.  131).  The  medial  surface  of  the  ala  is,  for  the  most  part,  smooth,  slightly  con¬ 
cave,  the  fossa  iliaca,  at  the  lowest  part  of  which  the  bone  is  greatly  thinned;  behind  it 

is  an  uneven  surface,  the  anterior  irregularly  -  triangular  portion  of  which,  facies  auricu- 
laris,  covered  with  cartilage,  articulates  with  the  facies  auricularis  ossis  sacri,  while  its 
posterior,  very  rough  portion,  tuberositas  iliaca,  serves  chiefly  for  the  attachment  of  the  liga- 
menta  sacroiliaca  interossea.  The  facies  auricularis  is  not  infrequently  partially  surrounded  in 
front  and  behind  by  a  groove,  the  sulcus  paraglenoidalis,  which  serves  for  the  attachment 
of  the  deep  fibrous  bands  of  the  ligamenta  sacroiliaca.  The  external  surface  of  the  ala  is 
fairly  smooth,  and  curved  so  as  to  be  convex  in  front,  concave  behind.  It  presents  three 
rough  ridges,  convex  upward  and  backward,  the  shortest  of  which,  the  linea  glutaea  inferior 
(0.  T.  inferior  curved  line),  lies  just  above  the  acetabulum;  above  and  behind  this  is  the 

linea  glutaea  anterior  (0.  T.  middle  curved  line)  which  is  the  longest  of  the  ridges  and 

extends  from  the  incisura  ischiadica  major  to  the  spina  iliaca  anterior  superior;  above  this 
the  shorter  linea  glutaea  posterior  (0.  T.  superior  curved  line)  runs  from  the  spina  iliaca 
posterior  inferior  to  the  crista  iliaca. 
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The  os  ischii  (0.  T.  ischium)  (see  also  Figs.  191  and  193  —  206)  helps  by  its 
thicker  upper  part  or  body,  the  corpus  ossis  ischii,  to  form  the  acetabulum  (see  p.  129). 
At  the  anterior  margin  of  this,  below  the  incisura  acetabuli,  there  is  not  infrequently  a 
small  projection,  tuber cidum  obturatorium  posterius;  from  its  posterior  margin  the 
strong,  sharp  spina  ischiadica  (0.  T.  spine  of  ischium)  projects  backward  and  some¬ 
what  medianward.  The  deep  notch  between  the  spina  ischiadica  and  the  spina  iliaca 
posterior  inferior  is  called  the  incisura  ischiadica  major  (0.  T.  great  sacro-sciatic 
notch)  (see  also  p.  129);  a  second  notch,  the  incisura  ischiadica  minor  (0.  T.  lesser 
sacro-sciatic  notch),  below  the  spina  ischiadica,  between  this  and  the  tuber  ischiadicum, 
is  flatter  and  covered  with  cartilage. 

Extending  backward  and  downward  from  the  body  or  corpus  is  the  triangularly 
prismatic  ramus  superior  ossis  ischii;  its  medial  surface  and  the  surface  directed 
forward  and  lateralward  is  smooth.  The  surface  directed  backward  and  lateralward  is  rough 
and  much  thickened;  it  forms  the  tuber  ischiadicum  (0.  T.  tuberosity  of  the  ischium). 
From  the  lower  end  of  the  ramus  superior  in  front  the  thinner  flat  ramus  infenor 
ossis  ischii  (0.  T.  ascending  ramus)  goes  off,  nearly  at  a  right  angle;  it  extends  for¬ 
ward  and  upward  and  fuses  with  the  inferior  extremity  of  the  ramus  inferior  ossis  pubis. 
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The  os  pubis  (see  also  Figs.  191,  192  and  194 — 206)  helps,  with  its  thicker 
upper  lateral  portion,  the  corpus  ossis  pubis,  to  complete  the  acetabulum  (seep.  129). 
Medianward  and  somewhat  in  front  of  this  portion  lies  a  flat  projection,  eminentia  ilia - 
pectinea ,  formed  by  the  os  pubis  and  the  os  ilium  in  common.  Extending  forward,  downward 
and  medianward  from  the  corpus  (body)  is  the  ramus  superior  ossis  pubis.  It  is 
triangular  and  grows  narrower  from  the  outside  in.  Its  posterior  surface  is  smooth  and 
somewhat  concave.  Its  superior  surface  curved  so  as  to  be  slightly  saddle-shaped  is 
directed  at  the  same  time  obliquely  lateralward  and  forward,  is  broad  at  its  beginning 
at  the  acetabulum  and  at  the  eminentia  iliopectinea,  and  gradually  becomes  narrower 
medianward;  the  posterior  margin  of  this  surface,  pecten  ossis  pubis ,  projects  in  part 
to  form  a  ridge,  is  continued  behind  and  lateralward  into  the  linea  arcuata  ossis  ilium 
and  forms  with  it  and  the  projection  between  the  facies  pelvina  and  basis  ossis  sacri 
the  linea  terminalis  of  the  pelvis ;  the  anterior  border,  crista  obturatoria  anterior,  arises 
from  the  incisura  acetabuli,  is  rounded,  slightly  concave  and  ends  near  the  median  plane 
at  a  small  rough  projection,  the  tuberculum  pubicum  (0.  T.  spine  of  os  pubis).  The 
lower  surface  looks  medianward  at  the  same  time  forward  and  is  continued  lateralward 
into  a  groove,  sulcus  obturatorius,  which  ascends  obliquely  lateralward,  backward  and 
upward  on  the  lower  surface  and  ends  on  the  inner  surface;  the  sharp  bony  border, 
directed  downward,  by  which  this  surface  and  groove  are  bounded  medianward  is  called 
the  crista  obturatoria  posterior  and  presents  a  small  projection,  tuberculum  obtura- 
torium  anterius.  The  ramus  superior  ends  medianward  with  an  oval  rough  surface, 
facies  symphyseos  (0.  T.  symphysis  pubis),  for  connection  with  the  pubic  bone  of  the 
other  side. 

The  ramus  inferior  ossis  pubis  is  the  narrow,  flat  piece  of  bone  which  extends 
from  the  medial  end  of  the  ramus  superior  downward  and  lateralward  and  unites  with 
the  upper  end  of  the  ramus  inferior  ossis  ischii. 

Th e  foramen  obturatum  (see  also  Figs.  191,  192,  197  and  198)  is  a  large 
triangular  or  oval  opening  which  is  bounded  by  the  os  ischii  and  the  os  pubis  on  all 
sides.  Its  margin  is  everywhere  sharp,  except  in  the  upper  lateral  angle  where  the 
sulcus  obturatorius  is  situated.  The  foramen  obturatum  is  closed  in  the  fresh  pelvis 
by  a  thin  membrane,  membrana  obturatoria  (see  Fig.  297),  whose  uppermost  transverse 
bands  are  stretched  out  between  the  two  tubercula  obturatoria ;  the  space  thus  left  behind 
corresponds  in  its  course  to  the  sulcus  obturatorius  and  is  called  the  canalis  obtura¬ 
torius  (for  the  a.  and  v.  obturatoria;  n.  obturatorius). 
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195.  Right  hip  bone,  OS  coxae ,  from  in  front  and  without  and 
somewhat  from  below,  with  the  muscular  attachments. 
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with  the  muscular  attachments. 
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197.  Male  pelvis,  pelvis,  from  in  front  and  below. 


198.  Female  pelvis,  pelvis, 


from  in  front  and  below. 
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200.  Female  pelvis,  pelvis,  from  in  front  and  above. 


199.  Male 


pelvis,  pelvis,  from  in  front  and  above. 
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201.  Male  pelvis,  pelvis,  from  below  and  behind. 


202.  Female  pelvis,  pelvis,  from  below  and  behind. 
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203.  Male  pelvis,  pelvis,  median  section, 

right  half,  from  the  left. 
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205.  Female  pelvis,  pelvis  ,  from  in  front  and  above, 

with  pelvic  diameters. 
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The  femur  (see  also  Figs.  208— 217) 
(thigh  bone)  is  the  longest  cylindrical  bone 
of  the  human  body  and  lies  in  the  thigh; 
it  articulates  above  with  the  acetabulum 
of  the  hip  bone,  below  with  the  tibia  and 
is  so  situated  that  its  long  axis  is  oblique 
in  that  the  two  thigh  bones  converge  to¬ 
ward  one  another  at  their  lower  extremi¬ 
ties.  (For  the  development  see  p.  168.) 

The  thigh  bone  is  divisible  into  a  shaft 
or  corpus,  and  two  extremities. 

'  The  corpus  femoris  (shaft)  (see 
also  Figs.  208,  209,  212,  216  and  217)  is 
curved  so  as  to  be  slightly  convex  in  front 
and  is  nearly  triangularly  prismatic.  Its 
anterior  surface  is  very  convexly  curved  in 
transverse  direction  and  goes  over  without 
sharp  limit  into  the  two  other  surfaces, 
the  medial  and  the  lateral,  which  are  also 
directed  backward;  these  latter  meet  in 
the  middle  behind  in  a  rough  ridge,  linea 
aspera,  on  which  two  lips  are  distinguish¬ 
able,  an  external,  labium  laterale,  and 
an  internal,  labium  mediale.  Below  and 
above,  these  two  lips  diverge;  below  they 
go  to  the  two  condyles  and  leave  between 
them  a  flat,  triangular  held,  planum  po- 
pliteum  (0.  T.  popliteal  space).  Above, 
the  medial  lip  extends  in  most  cases 
partly  toward  the  trochanter  minor  and 
forms  a  tolerably  distinct  ridge;  linea  pec- 
tinea,  in  part  it  bends  below  the  trochan¬ 
ter  minor  forward  and  upward  and  is  con¬ 
tinued  into  the  linea  intertrochanterica; 
the  lateral  lip  turns  outward  and  goes 
over  into  an  oblong  rough  field,  tuberosi¬ 
tas  glufaea.  which  sometimes  projects  like 
a  comb  as  the  so-called  trochanter  tertius 
(not  shown  in  the  figure). 

In  the  middle  of  the  linea  aspera 
can  be  seen  usually  one  large  or  several 
smaller  foramina  nutricia,  which  lead  into 
canules  nutricii,  directed  proximalward. 
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208.  Right  thigh  bone, 

femur,  from  behind. 

The  upper  extremity  of  the 
femur  (see  also  Figs.  207,  200  and 
2 1 3 — 2 17)  supports  the  caput  femoris 
( head ),  covered  with  cartilage,  which  is 
directed  obliquely  inward  and  upward 
and  possesses  raedianward  a  small  rough 
depression,  the  fovea  capitis  femoris. 
The  head  includes  about  three-fourths 
of  the  surface  of  a  sphere.  It  sits 
upon  the  collum  femoris  (neck)  which 
looks  flattened  out  from  before  back¬ 
ward;  the  long  axis  of  the  neck  is 
directed  obliquely  medianward  and  up¬ 
ward.  At  the  place  where  the  neck  is 
united  with  the  shaft  there  are  two 
large  projections  from  the  posterior  sur¬ 
face,  the  trochanter  major  and  the 
trochanter  minor.  The  trochanter  major 
projects  directly  upward  and  backward 
and  possesses  on  its  medial  surface, 
below  the  blunt  tip  which  is  bent  median- 
ward,  a  deep  fossa,  fossa  trochanterica 
(0.  T.  digital  fossa).  The  trochanter 
minor  is  situated  lower  down  and  looks 
also  medianward.  The  crista  inter- 
trochanterica  (0.  T.  intertrochanteric 
line),  in  part  very  markedly  projecting, 
connects  the  two  trochanters  on  the 
posterior  surface.  The  much  less  pro¬ 
minent  tinea  intertrochanterica  (0.  T. 
spiral  line)  runs  on  the  anterior  surface 
of  the  bone  obliquely  downward  and 
medianward  from  the  trochanter  major, 
turns  backward  below  the  trochanter 
minor  and  becomes  lost  in  the  labium 
mediale  of  the  linea  aspera. 
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209.  Right  thigh  bone, 

femur ,  from  within. 

The  inferior  extremity  of 
the  femur  (see  also  Figs.  207,  208. 

210,  211,  216  and  217)  is  thickened 
and  runs  out  into  two  strong-  condxyli 
(condyles),  covered  with  cartilage,  which 
are  especially  developed  backward,  where 
they  are,  however,  separated  from  one 
another  by  a  deep  notch,  the  fossa  inter - 
condyloidea.  The  condylus  medialis 
(0.  T.  inner  condyle)  is  larger  than  the 
condylus  lateralis  (0.  T.  outer  condyle) ; 
both,  on  account  of  the  oblique  position  of 
the  thigh  bone,  are  situated  in  the  same 
horizontal  plane  in  the  body ;  the  lateral 
condyle  projects  further  forward  in  front 
than  does  the  medial.  Both  are  covered 
with  cartilage  behind,  beneath,  and  in 
front,  run  together  in  front  to  form  a 
common  surface,  the  uppermost  part  of 
which,  facies  patellaris ,  is  hollowed  out 
in  the  middle  like  a  groove  and  receives 
the  patella  partly  when  the  knee  is 
extended  (see  p.  1 49).  The  surface,  covered 
with  cartilage,  is  curved  so  as  to  be  mar¬ 
kedly  convex  in  the .  sagittal  direction 
and  also  somewhat  convexly  curved  trans- 
versally  at  every  cond)le.  The  lateral 
surfaces  of  the  condyles  are  rough  and 
each  presents  a  prominent  nodule,  the 
epicondylus  medialis  (0.  T.  inner  tube¬ 
rosity)  on  the  condylus  medialis  and 
the  epicondylus  lateralis  (0.  T.  outer 
tuberosity)  on  the  condylus  lateralis. 
The  fossa  intercondyloidea  is  rough  and 
bounded  above  toward  the  planum  pop¬ 
liteum  by  the  line  a  intercondyloidea. 
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210.  Right  thigh  bone,  femur,  inferior  extremity, 

from  in  front. 
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211.  Right  thigh  bone,  femur,  inferior  extremity, 

from  below. 
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212.  Transverse  section  through  the  middle  of 

the  right  thigh  bone,  from  above. 
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213.  Right  thigh  bone,  femur,  upper  extremity, 

from  in  front. 
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214  and  215. 


Right  thigh  bone,  femur,  upper  extremity  ? 
with  the  muscular  attachments. 


from  behind  and  within. 


from  in  front  and  without. 
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216  and  217.  Right  thigh  bone,  femur, 

with  the  muscular  attachments, 

from  behind 


from  in  front. 
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Apex  patellae 

218  and  219, 
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The  patella  (knee-cap)  is  a  flat,  rounded  bone,  which  is  intercalated  in  the  terminal 
tendon  of  the  m.  quadriceps  femoris  and  is  situated  in  front  of  the  lower  extremity  of  the  femur. 
It  was  formerly  considered  a  large  sesamoid  bone,  but  is  now  looked  upon  as  a  typical  skeleton 
element  which,  howewer,  is  in  retrogression.  The  upper  end  is  the  broader,  basis  patellae,  the 
lower  end  is  somewhat  pointed,  apex  patellae,  the  margins  are  but  little  sharpened.  The  an¬ 
terior  surface  is  rough.  The  posterior  surface  is  for  the  most  part  covered  with  cartilage,  facies 
articularis,  and  divided  by  a  longitudinal  projection  into  a  somewhat  larger  lateral  and  a  some¬ 
what  smaller  medial  part;  when  the  knee  is  extended  and  the  extensor  muscles  contracted  it 
lies  with  its  lower  portion  on  the  cartilage-covered  facies  patellaris  femoris  and  with  its  upper 
portion  above  the  same;  in  movements  of  flexion  of  the  knee  joint  the  patella  glides  downward 
and  backward  and  slightly  lateralward  between  the  two  joint-condyles  of  the  femur,  in  front 
of  the  fossa  intercondyloidea.  (For  the  development  see  p.  168.) 
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220.  Transverse  section  through  the  middle  of 
the  bones  of  the  right  leg,  from  above. 
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221.  Right  shin  bone 
and  calf  bone, 

tibia  et  fibula,  from  in  front. 


Tuberositas 

tibiae 


Facies  medialis 


Crista  anterior 


Facies  lateralis 


Crista  interossea 


Margo  medialis 


Tibia 


The  sleleton  of  the  leg,  crus ,  con¬ 
sists  of  two  bones,  tibia  and  fibula,  arti¬ 
culating  with  each  other  at  their  upper 
and  lower  extremity. 

The  tibia  (shin  bone)  (see  also  Figs.  220, 
222—227  is  a  long,  strong,  cylindrical  bone 
and  lies  in  the  medial  portion  of  the  leg;  it 
articulates  above  with  the  femur,  below  with 
the  tarsus  and  also,  above  and  below,  with 
the  fibula.  It  is  divisible  into  a  shaft  or  corpus 
and  two  extremities.  (For  the  development 
see  p.  168.) 

The,  corpus  tibiae  (shaft)  (see  also 
Figs.  220,  222,  226  and  227)  in  its  upper  two 
thirds  is  trilaterally  prismatic,  possesses  a 
posterior,  nearly  flat  surface,  facies  posterior, 
a  smooth,  somewhat  convex  surface  looking 
forward  and  medianward,  facies  medialis,  lying 
directly  beneath  the  skin,  and  a  slightly  con¬ 
cave  surface  directed  forward  and  lateralward, 
facies  lateralis.  Of  the  three  borders  where  the 
surfaces  meet,  the  anterior,  crista  anterior,  is 
the  sharpest  and  lies  close  beneath  the  skin; 
the  laterally  directed  crista  interossa  is  less 
sharp,  while  the  medial,  mar  go  medialis,  is 
rounded  off.  At  the  uppermost  part  of  the 
posterior  surface  a  rough  ridge,  linea  poplitea 
(for  the  origin  of  the  m.  soleus)  (popliteal  line), 
extends  obliquely  from  above  and  lateralward, 
downward  and  medianward.  At  the  junction 
of  the  upper  and  middle  thirds  there  is  behind 
usually  a  large  foramen  nutricium  which  leads 
into  a  distally  directed  canalis  nutricius.  The 
lowermost  third  is  quadrilateral  (see  p.  151). 

The  upper  extremity  of  the  tibia  (see 
also  Figs.  222,  223,  226  and  227)  is  broadened 
markedly  to  form  on  the  two  sides  the  tibial 
condyles,  condylus  medialis  (0.  T.  internal 
tuberosity)  and  condylus  lateralis  (0.  T.  ex¬ 
ternal  tuberosity).  Each  of  these  possesses  a 
proximally  directed,  triangularly  oval,  some¬ 
what  depressed  facies  articularis  superior,  cov¬ 
ered  with  cartilage;  between  the  two  lies  a 
rough  surface,  broader  in  front  and  behind, 
which  is  elevated  in  the  middle  to  form  the  emi- 
nentia  inter condyloidea  (0.  T.  spinous  process) 
where  it  ends  in  two  small  spurs,  the  tuberculum 
intercondyloideum  mediale  and  the  tuberculum 
intercondyloideum  laterale.  The  area  in  front 
of  the  eminence  is  called  the  fossa  intercon- 
dyloidea  anterior,  that  behind  it  the  fossa  inter- 
condyloidea  posterior.  The  surface  covered 
with  cartilage  is  continued  on  each  side  for  a 
certain  distance  upon  the  eminence.  On  the 
outer  circumference  of  the  facies  articularis 
superior  the  bone  falls  suddenly  as  the  margo 
infraglenoidalis.  Below  this,  at  the  upper  end  of  the  crista  anterior,  a  rough,  broad,  projec¬ 
ting  spur  is  visible,  the  tuberositas  tibiae  (0.  T.  tubercle) ;  at  about  the  same  level  on  the 
posterior  lateral  part  of  the  condylus  lateralis  lies  a  small,  flat,  oval  articular  surface  covered 
with  cartilage  for  the  capitulum  fibulae,  facies  articularis  fibularis.  v 
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222.  Right  shin  bone 
and  calf  bone,  tibiaet  fibula, 

from  behind. 

The  inferior  extremity  of  the  tibia 

(see  also  Figs.  221  and  225 — 227)  is  quadri¬ 
lateral,  broadened  a  little;  the  lateral  surface 
is  somewhat  concave  below,  incisura  fibu- 
laris  (not  covered  with  cartilage)  for  the 
attachment  of  the  malleolus  lateralis  fibulae; 
medianward  a  strong  blunt  process  passes 
downward,  ’mfalleolus  medialis  (0.  T.  inter¬ 
nal  malleolus),  which  on  its  medial  surface 
is  somewhat  rough,  on  its  lateral  surface 
(facies  articularis  malleoli  medialis)  is  covered 
with  cartilage;  on  the  posterior  surface  near 
the  malleolus  a  shallow  furrow  extends  down¬ 
ward,  sulcus  malleolaris  (for  the  tendon  of 
the  m.  tibialis  posterior).  The  surface  directed 
distalward,  facies  articularis  inferior  (for  the 
talus),  is  slightly  concave,  quadrangular,  and 
covered  with  cartilage  which  runs  into  that 
of  the  malleolus. 

The  fibula  (calf  bone)  (see  also  Figs.  220, 
221,  223 — 227)  is  a  long,  thin  cylindrical  bone 
situated  in  the  lateral  part  of  the  leg  and 
connected  above  with  the  tibia,  below  with  the 
tibia  and  the  tarsus.  It  is  divisible  into  a 
shaft  or  corpus,  an  upper  extremity,  capitulum, 
and  a  lower  extremity,  malleolus  lateralis. 
(For  the  development  see  p.  168.) 

The  corpus  fibulae  or  shaft  (see  also 
Figs.  220,  221,  226  and  227)  is  nearly  triangu¬ 
larly  prismatic  in  shape,  but  appears  at  the 
same  time  twisted  on  its  long  axis.  We  may 
distinguish  a  posterior  surface,  facies  posterior, 
an  anterior  medial,  facies  medialis,  and  an 
anterior  lateral,  facies  lateralis.  They  are  sepa¬ 
rated  from  one  another  by  three  borders;  the 
sharpest  looks  forward,  crista  anterior,  the 
second  is  directed  medianward,  crista  medialis, 
and  the  third  lateralward,  crista  lateralis; 
further,  running  down  over  the  medial  surface 
is  the  crista  interossea,  of  markedly  variable 
development.  In  the  middle  of  the  posterior 
surface  a  foramen  nutricium  leads  into  a  cana- 
lis  nutricius  which  runs  distalward. 

The  capitulum  fibulae  (head)  (see  also 
Figs.  221,  223,  226  and  227)  is  somewhat 
thickened,  runs  out  proximally  into  a  blunt  tip, 
apex  capituli  fibulae,  and  supports  on  its  me¬ 
dial  anterior  surface  a  small  flat  joint  surface, 
facies  articularis  capituli. 

The  malleolus  lateralis  (0.  T.  external 
malleolus)  (see  also  Figs.  221  and  225 — 227) 
is  thickened,  projects  further  downward  than 
the  malleolus  medialis  and  ends  in  a  blunt 
tip.  On  its  medial  surface  it  is  covered  with 
cartilage,  facies  articularis  malleoli  lateralis 
(for  the  talus),  and,  above  this  surface,  it  lies 
in  the  incisura  fibularis  tibiae.  The  other  sur¬ 
faces  are  rough;  on  the  posterior  surface  a 
shallow  furrow  for  the  tendons  of  the  mm. 
peronaei  is  visible. 
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223.  Right  tibia  and  fibula,  tibia  et  fibula, 

from  above. 


In  front 


224.  Right  tibia  and  fibula,  tibia  et  fibula, 

from  above,  with  the  places  of  insertion  of  the  ligaments. 
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225.  Right  tibia  and  fibula,  tibia  et  fibula, 

from  below. 
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226  and  227.  Right  tibia  and  fibula,  tibia  et  fibula, 

with  the  muscular  attachments, 


from  in  front. 


from  behind. 
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228  and  229.  Right  ankle  bone,  talus, 

from  below.  from  above. 

The  tarsus  (root  of  the  foot)  (see  also  Figs.  240 — 245  and  322)  is  composed  of  the 
seven  ossa  tarsi:  talus,  calcaneus,  os  navicular e  pedis,  ossa  cuneiformia  primum,  secundum, 
tertium,  os  cuhoideum;  the  four  last  mentioned  lie  distalward  in  a  row  from  the  medial  to  the 
lateral  margin  of  the  foot  close  to  one  another;  the  three  first  mentioned  proximalward  partly 
over  one  another,  so  that  the  bones  of  the  leg  are  not  united  with  several  bones  of  the  tarsus, 
but  only  with  that  situated  uppermost,  namely  the  talus.  (For  development  see  p.  169.) 

The  talus  (ankle  hone)  (0.  T.  astragalus)  (see  also  Figs.  240—245)  is  divisible  into  a 
body,  corpus  tali,  and  a  head,  caput  tali,  attached  in  front;  between  the  two  lies  a  constricted 
part,  the  collum  tali. 

The  coirpus  tali  supports  on  its  upper  surface  the  broad  trochlea  tali;  this  is  somewhat 
broader  in  front  than  behind,  is  covered  with  cartilage  above,  facies  superior,  curved  so  as 
to  be  markedly  convex  from  before  backward  and  slightly  concave  in  transverse  direction;  it 
possesses  a  large,  triangular,  lateral  surface,  facies  malleolaris  lateralis  (see  Fig.  240),  covered 
with  cartilage,  which  continues  on  a  trilateral,  laterally  directed  process,  processus  lateralis 
tali;  the  medial  surface  of  the  trochlea  has  above  only  a  narrow  comma-shaped  facies  malleo¬ 
laris  medialis  (see  Fig.  241);  it  is  covered  with  cartilage.  The  lower  surface  of  the  ankle  bone 
possesses  three  articular  surfaces,  covered  with  cartilage,  for  the  calcaneus:  a  posterior  surface 
which  is  the  largest  markedly  concave  and  cylindrical,  facies  articularis  calcanea  posterior, 
which  also  is  continued  on  the  processus  lateralis,  as  well  as  (separated  therefrom  by  a  deep, 
rough  groove,  sulcus  tali)  two  nearly  flat,  smaller,  facies  articular  es  calcaneae  media  et 
anterior,  which  not  rarely  are  grown  together,  of  which  the  most  anterior  lies  upon  the  caput 
tali.  On  the  posterior  margin  of  the  body  a  blunt  process,  processus  posterior  tali,  is  visible 
which  is  divided  by  a  groove,  sulcus  m.  fiexoris  hallucis  longi  (for  the  tendon  of  the  m.  flexor 
hallucis  longus),  into  a  smaller,  medial  and  a  larger,  lateral  projection;  the  latter  is  some¬ 
times  an  independent  bone  (os  trigonum)  and  then  is  connected  by  connective  tissue  only  with 
the  remaining  bone  (it  is  not  shown  in  the  figure). 

The  head  presents  in  fiont  an  oval,  transversely  directed,  markedly  convex  articular  sur¬ 
face,  facies  articularis  navicularis  (for  the  os  naviculare);  adjacent  to  this,  below  and  median- 
ward,  is  another  oblong  surface  for  the  lig.  calcaneonaviculare  plantare  resp.  the  fibrocartilago 
navicularis. 
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230.  Right  heel  bone,  calcaneus,  from  above. 

The  calcaneus  (heel  bone,  0.  T.  os  calcis)  (see  also  Figs.  231,  232,  240 — 245) 
is  the  largest  tarsal  bone,  lies  below  the  ankle  bone  and  at  the  same  time  projects 
beyond  it  behind.  It  possesses  a  quadri laterally  prismatic  body,  corpus  calcanei,  and 
an  anterior  extremity  which  are  not  separated  sharply. 

The  corpus  calcanei  becomes  thickened  behind  to  form  the  tuber  calcanei ,  from 
which  two  rough  broad  projections  pass  downward,  the  processus  medialis  tuberis  cal¬ 
canei,  and  the  processus  lateralis  tuberis  calcanei  (see  Fig.  243).  The  posterior 
surface  of  the  tuber  is  smooth  in  its  upper  part  and  is  there  separated  by  the  bursa 
tendinis  calcanei  [Achillis] ,  from  the  tendo  calcaneus  [Achillis] ;  the  rough  oval  below 
this  smooth  surface  series  as  a  place  of  attachment  for  the  tendo  Achillis.  The  upper 
surface  has  three  articular  surfaces  covered  with  cartilage  for  the  talus :  about  in  its  middle 
an  oblong,  markedly  convex,  cylindrical,  facies  articularis  posterior ,  in  front  and  median- 
ward  two  smaller,  almost  flat,  facies  articular  es  media,  ei  anterior ,  which  are  not 
seldom  grown  together,  the  latter  are  separated  from  the  posterior  by  a  rough  deep  groove, 
sulcus  calcanei ;  the  middle  rests  upon  a  medially  projecting,  long  piece  of  bone,  susten¬ 
taculum  tali,  which  presents  on  its  inferior  surface  a  groove,  the  sulcus  m.  flexoris 
hallucis  longi  (for  the  tendon  of  the  m.  flexor  hallucis  longus).  The  margin  of  this 
projection  directed  median  ward  is  usually  rough,  sometimes,  however,  partly  smooth  or 
hollowed  out  like  a  groove;  on  it  glides  the  tendon  of  the  m.  flexor  digitorum  longus 
on  its  way  to  the  sole  of  the  foot.  On  the  lateral  surface  of  the  heel  bone  there  is 
often  a  small  projection,  processus  trochlear  is,  below  which  runs  a  groove,  the 
sulcus  tn.  peronaei  [longi]  (for  the  tendon  of  the  m.  peronaeus  longus).  The  anterior 
-surface  of  the  calcaneus  is  directed  also  medianvvard,  is  quadrangular  with  rounded  corners, 
curved  so  as  to  be  saddle-shaped  and  covered  with  cartilage  to  form  the  facies  articu¬ 
laris  cuboidea  (for  the  os  cuboideum). 

The  sulcus  calcanei  and  sulcus  tali  form  together  the  sinus  tarsi,  a  canal  which, 
open  lateralward,  grows  markedly  narrower  as  it  extends  medianward. 
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Facies  articularis  posterior 
Facies  articularis  media  l 


Facies  articularis  anterior  | 


Facies  articularis 
cuboidea 


Sustentaculum  tali 


Sulcus  m.  flexoris  hallucis  longi 


i 

Processus  medialis  tuberis 


_  Tuber  calcanei 


calcanei 


231.  Right  heel  bone,  calcaneus,  from  within. 


Tuber  calcanei 


Sulcus  calcanei 

\ 
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Facies  articularis  media 
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Facies  articularis  posterior 


Facies  articularis  anterior 

i 

I 
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_ Facies  articularis 

cuboidea 


\ 

\ 

\ 

Processus  trochlearis 
Sulcus  m.  peronaei  [longi] 


Processus  lateralis  tuberis  calcanei 


232.  Right  hGGl  bonG,  calcaneus ,  from  without 

and  somewhat  from  above. 
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for  caput  tali 


i 

Tuberositas  ossis  navicularis 


for  os  cuboideum 


for  os  cuneiforme  III 

i 


for  os  cuneiforme  II 

i 

for  os  cuneiforme  I 


Tuberositas  ossis  navicularis 


233.  Right  scaphoid  bonG,  os  naviculare  pedis, 

from  behind.  from  in  front. 


i 

Os  cuneiforme  I 


for  os  cuboideum 


Os  cuneiforme  III 


Os  cuneiforme  I 


cuneiforme  I 


for  os  naviculare 


for  os 

metatarsale  III 

i 

I 


for  os  metatarsale  II 

for  os 

metatarsale  I 


234.  The  cuneiform  bones  of  the  right, 

ossa  cuneiformia, 

from  behind.  from  in  front. 


The  os  naviculare  pedis  (scaphoid  bone)  (see  also  Figs.  240 — 245  and  322) 
is  oval,  flattened  from  before  backward  and  lies  in  front  of  the  talus  on  the  medial  side 
of  the  tarsus.  Its  longest  axis  points  in  an  oblique  direction  from  lateral-dorsal  towards 
medial- plantar.  It  possesses  proximally  a  markedly  concave  articular  surface  covered  with 
cartilage  for  the  caput  tali,  distalward  a  convex  surface  covered  with  cartilage  and  divided 
by  two  ridges  into  three  parts  for  the  three  cuneiform  bones.  The  lateral  surface 
supports,  usually,  a  small  articular  surface  for  the  os  cuboideum  (see  Fig.  322).  The 
upper  surface  is  rough,  convex  and  slopes  markedly  toward  the  medial  side.  Medianward 
on  the  lower  surface  the  broad  rough  tuberositas  ossis  navicularis  projects  downward. 
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235.  Os  cimeiforme  I 

for  os 

for  os  cuneiforme  II  metatarsale  £L 


for  bursa  subtendinea  ra.  tibialis  anterioris 


for  os  metatarsale  II 


236.  Os  cuneiforme  II 

for  os  cuneiforme  I 

for  os  naviculare 


for  os  cuneiforme  LH 


for  os  metatarsale  II 


for  os  meta¬ 
tarsale  II 


237.  Os  cuneiforme  III 


for  os  naviculare 


for  os  cuboideum 


for  os  cuneiforme  II 


for  os  metatarsale  IY 


The  ossa  cuneiformia 
primuni,  secundum,  ter- 
tium  (wedge  bones)  (see 
also  Figs.  234,  240 — 245 
and  322)  are  wedge-shaped; 
they  lie  distally  from  the  os 
naviculare  and  are  numbered 
beginning  at  the  medial  bor¬ 
der  of  the  foot. 

The  os  cuneiforme 
primum  (0.  T.  internal  cu¬ 
neiform  bone)  is  the  largest 
with  the  base  of  the  wedge 
directed  plantarward;  it  is 
curved  slightly  lateralward 
at  its  upper  extremity.  The 
posterior  surface  is  triangu¬ 
larly  rounded,  flat  and  co¬ 
vered  with  cartilage  (for  the 
os  naviculare).  The  medial 
surface,  turned  also  upward, 
is  rough  and  possesses  in 
front  and  below  an  oblique 
flat  groove  in  which  lies  the 
tendon  of  the  m.  tibialis  an¬ 
terior,  being  very  often  se¬ 
parated  from  the  bone  by  the 
bursa  subtendinea  m.  tibialis 
anterioris.  The  anterior  sur¬ 
face  is  slightly  convex,  co¬ 
vered  with  cartilage,  bean¬ 
shaped  (for  the  os  metatar¬ 
sale  I) ;  the  lateral  surface 
has  an  anterior,  small  arti¬ 
cular  surface  (for  the  os 
metatarsale  II)  and  a  larger, 
divided  (for  the  os  cunei¬ 
forme  II). 


235 — 237.  The  cuneiform  bones 

of  the  right,  ossa  cuneiformia,  single, 
from  within.  from  without. 


The  os  cuneiforme  se¬ 
cundum  is  the  smallest 
with  the  base  of  the  wedge 
directed  dorsalward.  The  pos¬ 
terior,  quadrangular,  slight¬ 
ly  concave  surface,  covered 
with  cartilage,  serves  for  the  attachment  of  the  os  naviculare,  the  anterior,  triangular  surface, 
covered  with  cartilage,  for  the  os  metatarsale  II;  on  the  medial  side  is  a  divided  joint  surface 
for  the  os  cuneiforme  I,  on  the  lateral  side  proximally  a  plain  one  for  the  os  cuneiforme  III. 

The  os  cuneiforme  tertium  has  the  base  of  the  wedge  looking  dorsalward.  Its 
posterior,  quadrangular-rounded  surface,  covered  with  cartilage,  is  attached  to  the  os  navicu¬ 
lare,  the  anterior,  triangular  surface  covered  with  cartilage  to  the  os  metatarsale  III;  median- 
ward  it  possesses  a  small,  anterior  articular  surface  for  the  os  metatarsale  II  and  a  larger, 
posterior  for  the  os  cuneiforme  II;  lateralward  it  supports  a  small,  anterior  articular  surface 
for  the  os  metatarsale  IV  and  a  larger,  posterior  for  the  os  cuboideum. 
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for  os  cuneiforme  III 


for 

os  metatarsals  - 
IV 


for 

os  metatarsals  - 
V 


for  os 
metatarsale 
IV 


Tuberositas  ossis  cuboidei 


for  os  cuneiforme  III 

for 

os  naviculare 


for  the  facies 
artieularis 
cuboidea 
calcanei 


From  in  front 


From  the  inner  side 


Sulcus  m.  peronaei  [longi] 
Tuberositas  ossis  cuboidei 


—  for  os  metatarsale  V 


for  the  facies  artieularis 
cuboidea  calcanei 


From  below 


238.  Right  cuboid  bone,  os  cuboideum. 

The  OS  Cuboideum  (cuboid  bone j  (see  also  Figs.  240 — 245  and  322)  is 
very  irregularly  cuboid  in  shape  and  lies  in  front  of  the  calcaneus  and  on  the  lateral 
side  of  the  tarsus.  Is  it  longer  medianward  than  lateralward. 

Its  posterior  surface,  covered  with  cartilage,  is  directed  also  lateralward,  is  quadran- 
gularly  rounded,  curved  so  as  to  be  saddle-shaped  (for  the  facies  artieularis  cuboidea 
calcanei) ;  its  distal  surface  supports  two  rounded  quadrangular  articular  surfaces  (for  the 
ossa  metatarsalia  IV  et  Y)  separated  by  a  slight  ridge ;  its  medial  surface  shows  a  larger 
articular  surface  for  the  os  cuneiforme  III  and  usually  also  proximally  a  smaller  one  for 
the  os  naviculare  (see  Fig.  322).  The  upper,  lateral  surface  is  rough.  The  lower  surface 
presents  an  obiong  bulging,  the  tuberositas  ossis  cuboidei ,  above  the  anterior  smooth  portion 
of  which,  covered  lateralward  with  cartilage  (sulcus  m.  peronaei  (longi]),  the  tendon 
of  the  m.  peronaeus  longus  glides.  In  front  of  the  tuberosity  is  a  rough  groove  extending 
obliquely  medianward  and  forward. 


160 


Bones  of  the  Lower  Extremity. 


239.  Metatarsal  bone  and  phalanges  of  the  third 
toe  of  the  right  side,  os  metatarsale  III  et  phalanges 

digiti  tertii ,  from  the  plantar  aspect. 

(The  arrows  indicate  the  direction  of  the  canales  nutricii.) 


Phalanx  III 


Tuberositas 

unguicularis 


Basis 


The  five  ossa  metatarsalia  (metatarsal 
bones)  (see  also  Figs.  240 — 245)  are  short  cylin¬ 
drical  bones  in  which  can  be  distinguished  a  shaft 
or  corpus,  a  proximal  end,  basis,  and  a  distal 
end,  capitulum.  On  the  whole  they  are  curved 
so  as  to  be  somewhat  convex  dorsalward.  (For 
the  development  see  p.  169.)  The  os  metatarsale  I 
is  shorter  and  thicker  than  the  others. 


Phalanx  II 


+-- •  —  Trochlea 


_  Corpus 


Phalanx  I 


—  Trochlea 


-  Corpus 


Basis 


_____  Capitulum 


The  corpus  is  triangularly  prismatic  so 
that  one  side  looks  dorsalward,  the  other  two 
lateral-  and  median  ward;  the  latter  meet  in,  a 
border  directed  plantarward.  A  foramen  nutri- 
cium  situated  on  the  plantar  side  leads  like  in 
the  hand  at  the  first  metatarsal  bone  in  a  distally 
directed,  at  the  2nd  to  5tu  in  a  proximally  directed 
canalis  nutricius. 

The  basis  (see  also  Fig.  322)  is  usually 
somewhat  broadened,  supports  on  its  proximal 
side  an  articular  surface  for  connection  with  the 
tarsus  and  from  the  second  to  the  fifth  toe  also 
small  articular  surfaces  at  the  sides  for  the  neigh¬ 
boring  metatarsal  bones  as  well  as  on  the  second 
and  fourth  toes  also  for  tarsal  bones.  The  basis 
ossis  metatarsalis  I  possesses  proximally  a  large 
concave,  bean-shaped  articular  surface  (for  the 
os  cuneiforme  I),  and  frequently  a  small  articular 
surface  on  the  lateral  side;  on  the  plantar  surface 
a  blunt  nodule,  tuberositas  ossis  metatarsa- 


Os 

metatarsale  m 


Corpus 


lis  I  (for  the  insertion  of  the  m.  peronaeus  lon- 
gus),  projects  lateralward  (see  Fig.  243).  Pro¬ 
jecting  from  the  side  of  the  basis  ossis  metacar- 
palis  Y  backward  is  a  strong  process,  the  tubero¬ 
sitas  ossis  metatarsalis  V,  for  the  insertion  of  the 
mm.  peronaeus  brevis  and  abductor  digiti  V  (see 
Figgs.  240,  242  and  243). 

The  capitulum  is  flattened  laterally  and 
possesses  a  spherical  articular  surface,  covered 
with  cartilage,  which  extends  further  upon  the 
plantar  than  upon  the  dorsal  surface.  At  the 
sides  are  rough  areas  for  the  articular  ligaments. 

The  four  spaces  between  the  ossa  metatar¬ 
salia,  spatia  interossea  metatarsi  (see  Figs.  242 
and  243),  correspond  to  the  spatia  interossea 
metacarpi  (see  p.  121). 

The  phalanges  digitorum  correspond  in 
number,  arrangement  and  form  as  well  as  in  the 
relations  of  their  foramina  nutricia  entirely  to 
those  of  the  hand  (see  p.  121),  except  that  they 
are  all  essentially  shorter,  especially  the  second 
and  third.  The  2nd  and  3rd  phalanx  of  the  5th 
toe  are  often  ankylosed.  (For  the  development 
see  p.  169.) 

As  to  ossa  sesamoidea  (sesamoid  bones) 
(sec  Fig.  243),  two  are  constantly  found  at  the  metatarsophalangeal  joint  of  the  great  toe,  a 
third  less  constant,  at  the  interphalangeal  joint  of  the  same  toe;  a  fourth  is  situated  in 
the  tendon  of  the  m.  peronaeus  longus  in  front  of  the  lateral  angle  of  the  tuberositas  ossis 
cuboidei  and  a  fifth  sometimes  in  the  tendon  of  the  m.  tibialis  posterior  below  the  fibrocartilago 
navicularis.  (For  the  development  see  p.  169.) 
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trochlearis  / 


Facies  malleolaris  lateralis  tali 


/  Os  naviculare 


Os  cuneiforme  III 

Os  cuneiforme  II 

I 

)  Os  cuneiforme  I 


Talus  N 


Calcaneus 
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Processus  lateralis  peronaei  [longi]  / 
tuberis  calcanei  / 


Tuberositas  oss.  metatarsalis ' 
Tuberositas  oss.  cuboidei 


Os  cuboideum 


240.  Bones  of  the  right  foot,  ossa  pedis , 

from  the  lateral  aspect. 


Ossa  sesamoidea 


osr.  navicularis 


Sustentaculum 

tali 


Processus  medialis  tuberis  calcanei 


Calcaneus 


Os  naviculare 
Os  cuneiforme  II  i 

Os  cuneiforme  I 


Facies  superior  trochleae  tali 

I  • 

1 

Facies  malleolaris 
medialis  tali 


241.  Bones  of  the  right  foot,  ossa  pedis, 

from  the  medial  aspect. 

In  the  figures  240—245  the  position  of  the  phalanges,  especially  at  the  2nd  to  the  5th  toe, 

does  not  correspond  exactly  to  the  real  one. 
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Phalanx  II 


Phalanx  I- 


Os  metatarsal  e  I 


Og  Cuneiforms  I 


Og  cuneiforme  II 


Os  cuneiforme  III 


Og  naviculare 


Talus 


.Tuberositas  ossis 
metatarsalis  V 


Os  cuboideum 


Calcaneus 


242.  Bones  of  the  right  foot,  ossa  pedis, 

viewed  from  the  back  of  the  foot. 

In  the  figures  240 — 245  the  position  of  the  phalanges,  especially  at  the  2ml  to  the  5th  toe, 

does  not  correspond  exactly  to  the  real  one. 
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Ossa  sesamoidea 


Calcaneus 


—  Sustentaculum  tali 


Tuber  (  Processus  medialis 
calcanei  |  procesgug  ]ateralis 


Tuberositas  ossis 
metatarsalis  V 


Sulcus  m.  peronaei  [longi] 
Os  cuboideum 


-Tuberositas  ossis  metatarsalis  I 


Os  cuneiforme  I 
Os  cuneiforme  II 

Os  cuneiforme  III 


Os  naviculare 


--  Talus 


-  Tuber  calcanei 


243.  Bones  of  the  right  foot,  ossa  pedis, 

viewed  from  the  sole  of  the  foot. 

In  the  figures  240 — 245  the  position  of  the  phalanges,  especially  at  the  2nd  to  the  5th  toe, 

does  not  correspond  exactly  to  the  real  one. 
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244.  Bones  of  the  right  foot,  ossa  pedis, 

with  the  muscular  attachments,  viewed  from  the  back  of  the  foot. 

In  the  figures  240 — 245  the  position  of  the  phalanges,  especially  at  the  2nd  to  the  5th  toe, 

does  not  correspond  exactly  to  the  real  one. 
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M.  flexor  digitorum  longus  . 
M.  flexor  digitorum  brevis 


Mm.  interossei  plantares 


M.  opponens  digiti  V 


M.  flexor  digiti  V  brevis . 


M.  peronaeus  longus _ 4... . j 

X 


M.  abductor  digiti  V- 


M.  flexor  hallucis  longus 


M.  abductor  hallucis 

M.  adductor  hallucis 
(Caput  transversum) 

M.  adductor  hallucis 
(Caput  obliquum) 


M.  flexor  hallucis  brevis 


M.  tibialis  anterior 

-M.  abductor  hallucis 


M.  tibialis  posterior 


M.  quadratus  plantae 


M.  abductor  hallucis 


M.  flexor  digitorum  brevis 


245.  Bones  of  the  right  foot,  ossa  pedis, 

with  the  muscular  attachments,  viewed  from  the  sole  of  the  foot. 

In  the  figures  240 — 245  the  position  of  the  phalanges,  especially  at  the  2nd  to  the  5th  toe, 

does  not  correspond  exactly  to  the  real  one. 
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246.  Skeleton  of  the  right  lower  extremity 
of  a  5  month  fetus,  from  in  front. 

Magnif. :  1:1. 

(The  bone  substance  is  colored  red,  the  rest  of  the  skeleton  is  made  transparent.) 


Development  of  the  bones  of  the  lower  extremities. 

They  are  all  preformed  in  cartilage. 

The  os  coxae  (see  also  Figs.  130  — 132,  247  and  248). 
It  develops  from  three  chief  parts:  in  the  os  ilium  the  nucleus 
appears  in  the  8th  week,  in  the  os  ischii  in  the  4th  month,  in  the 
os  pubis  in  the  4th  —  5th  month.  These  three  nuclei  form  the 
acetabulum  and  are  there  separated  from  each  other  until  the  time 
of  puberty  by  a  Y-shaped  cartilage.  In  this  cartilage  there  appears 
in  the  9th — 12th  year  a  nucleus  between  the  os  ilium  and  os 
pubis  which  forms  the  os  acelabuli  of  variable  size,  and  furthermore 
there  appear  after  puberty  also  some  smaller  epiphyseal  nuclei ;  the 
os  acetabuli  unites  about  the  time  of  puberty  with  the  os  pubis. 
The  rami  inferiores  of  the  os  pubis  and  os  ischii  grow  together 
between  the  7th  and  8th  year;  the  three  main  parts  unite  with  each 
other  and  with  the  small  nuclei  at  the  bottom  of  the  acetabulum 
about  the  20th  year.  Soon  after  puberty  epiphyseal  nuclei  appear: 
1st  along  the  crista  iliaca  (union  between  20th  and  25th  year), 
2nd  at  the  tuber  ischiadicum  (union  between  17th  and  24th  year), 
3rd  at  the  spina  ischiadica  (union  between  the  18th  and  20th  year), 
and  4th  at  the  spina  iliaca  anterior  inferior  (union  between  the 
18th  and  20th  year.  In  the  18th — 20th  year  there  appears  at 
the  facies  symphyseos  oss.  pubis  an  epiphysis  with  one  or  two  nuclei 
(union  after  the  20th  year). 
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Os  ilium 


Os  iscliii  — 


Acetabulum 


--Os  pubis 


247.  Right  hip  bone  of  an  8  month  fetus, 

viewed  from  outside.  Magnif.:  1:1. 

(The  bone  substance  is  colored  red,  the  rest  of  the  ilium  is  made  transparent.) 


248.  Right  hip  bone  of  a 

from  the  front  and  below. 


10  year  old  girl, 

Magnif. :  1:2. 


- Os  ilium 


Os  acetabuli 
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249.  Femur. 


250.  Tibia.  251.  Fibula. 


249—251.  Bones  of  the  right 
lower  extremity  of  a  10  year 

old  girl,  from  in  front.  Magnif.:  1:2. 


(Only  the  proximal  and  distal  portions  are  drawn.) 


Femur  (see  also  Fig.  246).  The  nucleus  for  the  diaphysis  appears  on  the  42nd  day. 
The  distal  epiphysis  receives  its  nucleus  for  the  most  part  shortly  before  birth  and  unites  with 
the  shaft  in  the  20th — 24th  year.  At  the  proximal  end  there  appear  three  epiphyseal  nuclei: 
one  for  the  caput  in  the  1st  year  (union  in  the  18th — 19th  year),  one  (sometimes  several)  for  the 
trochanter  major  in  the  3rd — 4th  year  (union  in  the  18th  year),  and  still  another  one  for  the 
trochanter  minor  in  the  11th — 14th  year  (union  in  the  17th  year). 

The  Patella  acquires  its  centre  of  ossification  in  the  3rd — 5th  year. 

Tibia  (see  also  Fig.  246).  The  nucleus  for  its  diaphysis  appears  on  the  44th  day.  Its 
proximal  epiphysis  receives  its  nucleus  as  a  rule  shortly  before  birth;  it  grows  on  the  anterior 
side  of  the  body  distalwards  and  forms  the  tuberositas  tibiae  (sometimes  the  latter  receives  a 
special  nucleus  between  the  11th  and  13th  year,  which  quickly  fuses  with  the  epiphysis);  the 
epiphysis  unites  with  the  corpus  in  the  19th — 24th  year.  At  the  distal  epiphysis  a  nucleus 
appears  in  the  2nd  year;  it  fuses  with  the  diaphysis  in  the  16th — 19th  year. 

Fibula  (see  also  Fig.  246).  The  nuclei  of  its  diaphysis  appear  on  the  55th  day.  The 
distal  epiphysis  receives  its  nucleus  in  the  2nd  year  (union  in  the  20th — 22nd  year).  In  the 
proximal  epiphysis  a  nucleus  appears  in  the  3rd — 5th  year  (union  in  the  22nd — 24th  year). 
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252.  Bones  of  the  right 
foot  of  a  new-born,  dorsal 

view.  Magnif.:  1:1. 

(The  bone  substance  is  colored  red,  the  rest  of 
the  skeleton  is  made  transparent.) 


253.  Bones  of  the  right 
foot  of  a  10  year  old 

girl,  plantar  view.  Magnif. :  1:2. 


The  Tarsus  (see  also  Fig.  246). 

The  Calcaneus.  The  main  centre  or  nucleus  appears  in  the  6th  fetal  month,  and  an 
epiphyseal  nucleus  for  its  posterior  end  appears  in  the  7th — 10th  year,  which  unites  with  the 
main  mass  in  the  13th — 20th  year. 

Talus:  One  nucleus  in  the  6th  fetal  month. 

Os  cuboideum:  One  nucleus  shortly  before  birth. 

Os  cuneiforme  Ill:  One  nucleus  in  the  1st  year. 

Os  cuneiforme  I:  One  nucleus  in  the  2nd — 4th  year. 

Os  cuneiforme  II:  One  nucleus  in  the  3rd — 4th  year. 

Os  navicular e:  One  nucleus  in  the  4th — 5th  year. 

Ossa  metatarsalia  (see  also  Fig.  246).  The  nuclei  of  their  diaphyses  appear  in 
the  8th — 10th  week.  The  epiphyses  (at  the  proximal  end  in  os  metatarsale  I  and  at  the  distal 
end  in  ossa  metatarsalia  II — V)  receive  their  nuclei  in  the  3rd— 8th  year  and  unite  with  the 
diaphyses  between  the  14th  and  21st  year. 

Phalanges  (see  also  Fig.  246).  In  the  1st  row  the  nuclei  for  the  diaphyses  appear  in 
the  3rd  fetal  month,  and  those  for  the  (proximal)  epiphyses  in  the  3rd  year;  in  the  2nd  row 
the  nuclei  for  the  diaphyses  appear  in  the  4th — 10th  fetal  month  and  those  for  the  (proximal) 
epiphyses  in  the  3rd  year;  in  the  3rd  row  the  nuclei  for  the  diaphyses  appear  on  the  9th  week, 
and  those  for  the  (proximal)  epiphyses  in  the  4th  year.  Union  of  the  epiphyses  with  the 
diaphyses  occurs  between  the  14th  and  21th  year. 

The  ossa  sesamoidea  of  the  big  toe  ossify  in  the  12th — 14th  year. 
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254.  Jaw  joint  Of  right  side,  articulatio  mandibularis, 

from  without. 

(The  arcus  zygomaticus  and  the  processus  condyloidous  mandibulae  have  been  partially 
removed;  the  parts  have  been  somewhat  drawn  off  from  one  another.) 

By  means  of  the  articulatio  mandibularis  (joint  of  the  jaw)  (0.  T.  temporo-maxil- 
lary  articulation)  (see  also  Figs.  255 — 257)  the  lower  jaw  is  movably  connected  with  the  rest 
of  the  skull.  The  capitulum  of  the  processus  condyloideus  mandibulae  on  each  side  rests  on 
the  posterior  slope  of  the  tuberculum  articulare  in  the  fossa  mandibularis  ossis  temporalis. 
The  facies  articularis  extends  into  the  fossa  mandibularis  not  quite  as  far  as  the  fissura  petro- 
tympanica  where  it  is  for  the  most  part  covered  by  connective  tissue  and  only  in  its  most 
anterior  portion  covered  with  cartilage;  in  front  it  goes  over  upon  the  tuberculum  articulare 
which  is  covered  with  cartilage  and  does  not  end  until  its  anterior  slope  is  reached.  The  car¬ 
tilaginous  covering  consists  of  fibrocartilage.  Between  the  processus  condyloideus  on  the  one 
side  and  the  fossa  mandibularis  and  tuberculum  articulare  on  the  other  is  inserted  a  connective 
tissue  disc,  discus  articularis  (0.  T.  interarticular  fibrocartilage),  which  is  thinner  in  the 
middle,  thicker  in  front  and  behind  an  about  of  the  shape  of  a  biconcave,  transversely  placed 
plate.  The  capsula  articularis  (0.  T.  capsular  ligament)  is  loose  and  is  stretched  from  the 
circumference  of  the  facies  articularis  of  the  fossa  mandibularis  and  of  the  tuberculum  arti¬ 
culare  to  the  upper  margin  of  the  discus  articularis,  as  well  as  from  the  lower  border  of  the 
latter  to  the  collum  of  the  processus  condyloideus  mandibulae  covered  in  its  anterior  part 
with  fibrocartilage;  it  extends  further  down  in  the  back  than  in  front.  In  this  way  two  joint 
cavities,  completely  separated  from  one  another,  are  formed,  an  upper  and  a  lower,  which 
are  separated  from  one  another  by  the  articular  disc;  very  rarely  they  communicate  by  a  cleft 
in  the  articular  disc. 
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255.  Jaw  joint  of  right  side,  articulatio  mandibularis, 

from  without. 

Articulatio  mandibularis  (continued).  Passing  obliquely  from  in  front  and 
above  backward  and  downward,  as  a  strengthening  ligament  of  the  capsula  articularis, 
is  the  ligamentum  temporomandibulare  (0.  T.  external  lateral  ligament).  It  arises  on 
the  lateral  surface  by  a  broad  base  at  the  root  of  the  processus  zygomaticus  ossis  tem¬ 
poralis  and  is  fastened  to  the  lateral  and  posterior  side  of  the  collum  of  the  processus 
condyloideus  mandibulae;  the  main  mass  of  its  fibres  arises  from  the  region  of  the 
tuberculura  articulare  and  is  to  be  limited  often  from  the  feebler  dorsal  part  of  the 
capsula  articularis.  Medianward  a  weaker  fibrous  band  proceeds  from  the  region  of  the 
fissura  petrotympanica  to  the  collum  processus  condyloidei  mandibulae  (see  Fig.  256). 


172 


Joint  of  the  Jaw. 


256.  Jaw  joint  of  right  side,  articulatio  mandibularis, 

from  within. 

Articulatio  mandibularis  (continued).  On  the  medial  side  of  the  jaw  joint  the 
lig amentum  sphenomandibulare  proceeds  from  above  and  behind,  downward  and  forward. 
It  arises  from  the  spina  angularis  ossis  sphenoidalis  and  from  the  fissura  petrotympanica 
ossis  temporalis  and  ends  with  a  broad  insertion  at  the  lingula  mandibulae,  at  the  inner 
surface  of  the  ramus  of  the  lower  jaw,  and  close  to  the  lingula  mandibulae,  where  it 
bridges  over  the  beginning  of  the  sulcus  mylohyoideus.  It  develops  from  a  part  of  the 
embryonal  Meckel’s  cartilage  (see  p.  71)  and  is  separated  from  the  medial  fibrous  band 
of  the  ligamentum  temporomandibulare  and  from  the  processus  condyloideus  mandibulae  by 
a  space  through  which  runs  the  a.  maxillaris  interna  with  the  veins  accompanying  it 
(see  page  467)  and  the  n.  auriculotemporalis 

The  ligamentum  stylomandibular e  (0.  T.  stylo-maxillary  ligament)  arises  in  com¬ 
mon  with  the  ligamentum  stylohyoideum  (see  page  42)  from  the  processus  styloideus, 
runs  obliquely  forward  and  downward  and  is  fastened  by  broad  attachment  to  the  inner 
side  of  the  angulus  mandibulae.  It  is  only  a  band  of  the  fascia  buccopharyngea  (see 
page  265)  and  has  nothing  to  do  with  the  joint  of  the  jaw. 
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257,  Jaw  joint  of  right  side,  articulatio  mandibularis, 

from  without;  somewhat  schematic. 

(The  position  of  the  lower  jaw  when  the  mouth  is  shut  is  indicated  in  black;  when  tire 

mouth  is  wide  open  in  red.) 

Articulatio  mandibularis  (continued).  When  the  mouth  is  closed  the  capi- 
tulum  of  the  processus  condyloideus  is  in  contact  with  the  posterior  slope  of  the  tuberculum 
articulare  and  the  anterior  portion  of  the  fossa  mandibularis ;  when  the  mouth  is  wide  open 
it  stands  somewhat  in  front  of  the  deepest  point  of  the  tuberculum  articulare;  in  both 
cases,  however,  the  capitulum  is  separated  from  the  points  of  the  temporal  bone  mentioned 
by  the  discus  articularis. 
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258.  Intervertebral  disc,  fibrocartilago  intervertebralis, 

with  the  adjacent  vertebral  bodies,  from  in  front. 

The  individual  parts  of  the  vertebral  column  are  held  together  by  the  Hgamenta 
columnae  Yertebralis  (spinal  ligaments).  These  consist  partly  of  short  ligament 
masses  or  ligaments  which  connect  similar  parts  of  adjacent  vertebrae  with  one  another, 
and  partly  of  long  ligaments  which  extend  over  the  entire  vertebral  column  or  large 
pails  of  it.  To  the  short  ones  belong  the  fibrocartilagines  intervertebrales  between 
every  two  vertebral  bodies,  the  capsulae  articular  es ,  which  unite  the  processus  articulares 
inferiores  of  every  vertebra  with  the  processus  articulares  superiores  of  the  next  vertebra 
but  one  below,  the  Hgamenta  flava  between  each  two  vertebral  bones,  Hgamenta  inter - 
transversaria  between  each  two  processus  transversi  and  the  Hgamenta  interspinalia 
between  each  two  processus  spinosi.  Long  ligaments  are  the  Hgamentum  supraspinale, 
Hg  amentum  longitudinale  an/erius  and  Hgamentum  longitudinale  posterius.  At  the 
upper  and  lower  extremity  of  the  vertebral  column  these  ligaments  sometimes  differ  in 
shape  and  are  sometimes  supplemented  by  ligaments  of  another  kind. 

The  fibrocartilagines  intervertebrales  (intervertebral  discs)  (see  also 
Figs.  259  and  260)  are  hat  hbrocartilaginous  discs  which  lie  between  the  adjacent  surfaces 
of  every  two  successive  vertebrae;  to  these  surfaces  they  are  very  firmly  attached  by 
a  thin  layer  of  hyaline  cartilage.  They  have  the  shape  of  the  adjacent  vertebral  bodies 
but  are  somewhat  larger  so  that  at  the  edges  they  project  somewhat  over  this.  Their 
absolute  height  is  smallest  at  the  dorsal  vertebrae  and  greatest  at  the  cervical.  In  the 
cervical  and  lumbar  part  of  the  vertebral  column  (see  Fig.  260),  especially  in  the  lumbar 
part,  they  are  somewhat  higher  in  front  than  behind,  in  the  dorsal  vertebral  a  little 
lower  in  front.  The  total  number  of  intervertebral  discs  present  down  to  the  sacrum  is  23; 
the  uppermost  is  situated  between  the  second  and  third  cervical  vertebrae,  the  lowermost 
between  the  fifth  lumbar  vertebra  and  the  sacrum  (see  also  page  180);  smaller  discs 
also  unite  the  sacrum,  the  coccyx  and  the  upper  three  coccygeal  vertebrae  as  well  as 
the  individual  sacral  vertebrae  until  they  are  grown  together  (see  also  p.  99).  The 
totality  of  the  intervertebral  discs  form  approximately  the  fifth  part  of  the  entire  vertebral 
column. 

On  the  five  lower  cervical  vertebrae  there  is  usually,  on  each  side,  between  the  bent 
up  lateral  part  of  the  upper  surface  of  each  vertebral  body  and  the  adjoining  portion 
of  the  intervertebral  discs,  a  small  joint  cavity  with  a  capsula  articularis  (see  Fig.  266). 
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259.  Intervertebral  disc,  fibrocartilago  intervertebralis, 

cut  through  horizontally.  Magnification:  3:2. 

Each  fibrocartilago  intervertebralis  consists  of  a  firmer  external  portion, 
annulus  ftbrosus,  and  a  softer  centre,  nucleus  pulposus. 

The  annulus  fibrosus  (see  also  Figs.  258  and  260)  is  composed  of  concentric 
layers  of  connective  tissue  fibres  which  are  arranged  like  the  leaves  of  an  onion;  inside 
each  layer  the  fibre  bundles  run  obliquely  and  cross  one  another  in  network-like  fashion. 
In  the  depth  the  layers  are  less  sharply  separated  from  one  another.  Between  the 
fibre  bundles  in  the  superficial  layers  lie  almost  connective  tissue  cells,  in  the  deep 
cartilage  cells.  The  connective  tissue  layers  (see  Fig.  260)  are  anteriorly  slightly  convex, 
posteriorly  on  the  other  hand,  they  are  kinked  markedly  backwards;  in  the  middle  of  the 
discs  the  direction  of  curvature  may  change. 

The  nucleus  pulposus  (see  also  Fig.  260)  consists  essentially  of  a  very  soft 
mass  of  fibrocartilage  with  irregular  connective  tissue  bands  and  contains  the  degenerated 
remains  of  the  embryonic  chorda  dorsalis;  it  is  separated  but  not  sharply  from  its  sur¬ 
roundings  and  lies  excentrically,  nearer  the  posterior  circumference  of  the  intervertebral 
disc  (see  Fig.  260).  In  the  uninjured  spinal  column  its  constituents  are  under  high 
pressure  so  that  on  cutting  through  the  disc  they  project  markedly. 
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260.  Median  section  of  a  piece  of  the  lumbar 

Spinal  Column,  right  half  of  section,  viewed  from  the  left. 

The  capsulae  articularis  (see  Fig.  271)  are  stretched  out  between  the  borders  of  each 
adjacent  pair  of  processus  articulares.  They  are  looser  on  the  cervical  than  on  the  thoracic 
and  lumbar  vertebrae,  thus  allowing  for  greater  movability. 

The  ligamenta  interspinalia  (see  Fig.  265)  are  flat  bands  of  tissue  which  extend 
between  the  borders  of  each  adjacent  pair  of  processus  spinosi.  They  are  most  strongly  devel¬ 
oped  on  the  lumbar  vertebrae,  feeblest  on  the  cervical  vertebrae.  In  general  the  fibres  are 
directed  from  above  downward  and  backward.  In  the  cervical  vertebrae  they  are  connected 
with  the  ligamentum  nuchae,  in  the  other  vertebrae  with  the  ligamentum  supraspinale. 

The  ligamenta  intertransversaria  (see  Figs.  274  and  275)  are  rounded,  thinner  bands 
which  run  between  the  borders  of  every  adjacent  pair  of  processus  transversi.  They  are  strongest 
in  the  lumbar  and  thoracic  spine,  feebler  (sometimes  doubled)  on  the  cervical  vertebrae;  they 
may  be  entirely  absent  from  the  latter.  The  fibres  are  directed  from  above  downward.- 

The  ligamentum*  supraspinale  is  a  powerful,  narrow  ligament.  It  extends  down¬ 
ward  behind  the  tips  of  the  spinous  processes,  becomes  narrower  between  the  same  and  fuses 
there  with  the  ligamenta  interspinalia.  .  It  arises  partly  at  the  tips  of  the  processus  spinosi 
covered  with  a  layer  of  fibrocartilage '  and  connects  between  them  with  the  ligamenta  inter¬ 
spinalia.  The  ligamentum  supraspina’e  begins  at  the  processus  spinosus  of  the  seventh 
cervical  vertebra,  is  a  continuation  of  the  ligamentum  nuchae,  and  ends  below  at  the  crista 
sacralis  media. 
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261.  Lumbar  vertebral  arches  with  ligamenta  flava, 

from  in  front. 

i 

(The  vertebral  arches  have  been  sawed  off  at  their  roots  and  the  vertebral  bodies  removed.) 

The  ligamenta  flava  (see  also  Fig.  260)  are  broad  flat  bands  stretched  out 
between  the  arches  of  every  two  adjacent  vertebrae  and  always  proceed  from  the  front 
surface  of  the  higher  arch  to  the  upper  edge  of  the  lower.  They  are  especially  strong 
and  long  on  the  lumbar  and  become  feebler  towards  the  cervical  vertebrae.  Their  fibres 
run  in  a  vertical  direction ;  in  the  median  plane  they  are  divided  into  two  halves  by 
a  narrow  groove.  They  consist  almost  exclusively  of  elastic  fibres  and  are  accordingly 
of  a  yellow  color;  hence  the  name.  The  band  is  not  present  in  this  form  between  the 
occipital  bone  and  the  atlas,  nor  between  atlas  and  axis;  at  the  former  place  is  the 
membrana  atlantooccipitalis  posterior  (see  page  182),  at  the  latter  a  thin  membrane 
of  connective  tissue,  which  is  strengthened  only  by  isolated  yellow  stripes  of  elastic 
fibres  (see  Fig.  267).  The  lowermost  one  runs  between  the  fifth  lumbar  vertebra  and 
the  sacrum. 
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262.  Dorsal  vertebrae  and  ribs  with  ligaments, 

from  in  front. 

The  ligamentum  longitudinale  anterius  descends  on  the  anterior  and  lateral 
surfaces  of  the  bodies  of  the  vertebrae.  It  begins  as  a  narrow  tough  band  at  the 
tuberculum  pharyngeum  ossis  occipitalis  (see  Figs.  266  and  272),  is  fastened  to  the 
tuberculum  anterius  atlantis,  then  goes  to  the  anterior  surface  of  the  epistropheus  and 
thence  to  all  of  the  bodies  of  the  vertebrae  as  far  as  the  upper  part  of  the  facies 
pelvina  ossis  sacri,  where  it  becomes  lost  in  the  periosteum.  From  the  epistropheus  on, 
it  becomes  ever  broader  as  it  passes  downward,  is  intimately  connected  with  the  vertebral 
bodies  and  with  the  fibrocartilagines  intervertebrales  and  is  divisible  more  or  less  distinctly 
into  three  stripes,  a  broader  one  in  the  middle  and  a  narrower  one  on  each  side.  The 
lateral  stripes  partially  overlap  the  ligamenta  capituli  costae  radiata.  On  the  lumbar 
spine  there  arises  tendinously  from  the  ligamentum  longitudinale  anterius  the  main  portion 
of  the  crura  of  the  pars  lumbalis  diaphragm atis. 
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Ligamentum  longitudinale  posterius 


263.  Lumbar  vertebral  bodies  with  ligaments, 

from  behind. 

(The  vertebral  arches  have  been  sawed  off  at  their  roots.) 

The  ligamentum  longitudinale  posterius  (0.  T.  posterior  common  ligament)  (see 
also  Figs.  271  and  272)  runs  on  the  posterior  surface  of  the  vertebral  bodies  down  inside  the 
canalis  vertebralis.  It  begins  as  an  extraordinarily  thin,  broad  layer  upon  the  clivus  and  at 
the  edge  of  the  foramen  occipitale  magnum  and  is  united  as  far  as  the  third  cervical  vertebra 
with  the  membrana  tectoria,  behind  which  it  descends,  and  with  the  dura  mater.  From  the 
third  cervical  vertebra  on  it  becomes  narrower  and  stronger  behind  each  vertebral  body  and 
is  there  separated  from  the  bone  by  a  well-developed'  venous  plexus  (see  page  472);  at  each 
fibrocartilago  intervertebralis  it  becomes  considerably  broader,  and  is  especially  firmly  attached. 
It  ends  in  the  upper  part  of  the  canalis  sacralis.  In  it  can  be  made  out  deeper  bands,  lying 
near  the  vertebral  bodies,  which  are  short  and  connect  the  vertebrae  which  are  close  to  one 
another,  and  superficial,  long  bands,  which  extend  over  longer  distances;  they  are  the  latter 
alone  which  form  the  uppermost  part  of  the  ligament  behind  the  membrana  tectoria  (see 
page  186).  It  is  connected  with  the  dura  mater  spinalis  by  single  fibre-bands  (see  page  643). 
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264.  Ligaments  between  the  sacrum  and  the 

coccyx,  from  behind. 

The  connection  between  the  sacrum  and  the  coccyx  (symphysis  sacrococcygea)  is 
mediated  by  a  thin  fibrous  disc;  similar  fibrous  discs  are  usually  present  also  between  the 
first,  second  and  third  coccygeal  vertebrae.  These  connections  can  wholly  or  in  part  be  bony 
in  character.  The  third,  fourth  and  fifth  sacral  vertebrae  are  usually  united  by  bony  substance. 

A  number  of  ligaments  also  are  present  which  are  to  be  considered  as  modifications 
of  those  of  the  other  vertebrae. 

The  ligamentum  sacrococcygeum  anterius  (=  lig.  longitudinale  anterius)  (see  Figs.  294 
and  723)  consists  of  two  thin  fibrous  bands  which  extend  on  the  anterior  surface  from  the 
tip  of  the  sacrum  to  the  coccygeal  vertebrae,  crossing  over  one  another  in  part;  below  it  is 
attached  to  the  m.  levator  ani  (see  page  628). 

The  ligamentum  sacrococcygeum  laterale  (=  lig.  intertransversarium)  runs  on  each 
side  from  the  lower  end  of  the  crista  sacralis  lateralis  to  the  processus  transversus  of  the 
first  coccygeal  vertebra,  bounds  externally  the  notch  situated  lateral  from  the  apex  of  the 
sacrum  and  so  helps  to  form  a  fifth  foramen  sacrale. 

The  ligamentum  sacrococcygeum  posterior  profundum  (—  lig.  longitudinale  posterius) 
lies  as  a  thin  plate  immediately  upon  the  posterior  surface  of  the  combined  bodies  of  the  sacral 
and  coccygeal  vertebrae  and  is  connected  in  part  with  the  following  ligament. 

The  ligamentum  sacrococcygeum  posterius  superficiale  consists  of  several  fibre-bands 
which  extend  on  the  one  hand  from  the  lower  end  of  the  crista  sacralis  media  downward  to 
the  posterior  surface  of  the  coccyx  and  at  the  same  time  close  the  hiatus  sacralis  more  or  less 
completely;  on  the  other  hand,  the  fibre-bands  extend  between  the  cornua  sacralia  and  the 
cornua  coccygea.  Narrow  spaces  between  the  single  bands  serve  on  both  sides  for  the  passage 
of  the  n.  coccygeus.  The  ligament  corresponds  partly  to  the  ligamenta  flava,  partly  to  the 
capsulae  articulares. 
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265.  Skull  and  cervical  spine  with  ligaments, 

from  the  right. 

(The  joint  slits  have  been  partially  opened.) 

Between  the  occipital  bone  and  the  processus  spinosi  of  the  cervical  vertebrae  is  stretched 
in  the  median  plane  the  unpaired,  triangular  ligamentum  nuchae.  It  is  a  membrane  of 
unequal  thickness  and  fastened  above  to  the  crista  occipitalis  externa,  in  front  to  the  tuber- 
culum  posterius  atlantis  and  the  tips  of  the  spinous  processus  from  the  second  to  the  seventh 
cervical  vertebra  (from  the  second  to  the  sixth  vertebra  to  their  dorsal  notches^.  Between  the 
spinous  processes  it  connects  with  the  ligamenta  interspinalia,  below  with  the  ligamentum 
supraspinale.  Its  free,  somewhat  concave,  thickened  border  lies  close  beneath  the  skin,  goes 
from  the  protuberantia  occipitalis  externa  to  the  tip  of  the  spinous  process  of  the  seventh 
cervical  vertebra  and  connects  with  the  fascia  nuchae.  Within  the  membrane  a  band  of  stronger 
fibrous  bundles  runs  backward  and  downward  from  each  cervical  vertebra. 
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266.  Occipital  bone  and  first  three  cervical 
vertebrae  with  ligaments,  from  in  front. 

(The  joints  have  been  partially  opened.) 

The  skull  is  movable  against  the  spinal  column  through  the  head  joints  which  consist 
of  the  occipital  joint  and  joint  for  rotation  of  head. 

The  articulatio  atlantooccipitalis  (occipital  joint ,  0.  T.  articulation  of  the  atlas 
with  the  occipital  bone)  (see  also  Figs.  267  and  269)  is  formed  so  that  the  condyli  occipitales 
move  in  the  foveae  articulares  superior  atlantis.  Between  the  borders  of  these  cartilaginous 
joint-surfaces  are  stretched  the  loose  capsulae  articulares  (0.  T.  capsular  ligaments).  The 
interspaces  between  the  arches  of  the  atlas  and  the  occipital  bone  are  filled  up  by  the  mem- 
hranae  atlantooccipitales. 

The  memhrana  atlantooccipitalis  anterior  (0.  T.  anterior  occipitoatlantal  ligaments) 
extends  as  a  short,  flat,  tough  band  between  the  pars  basilaris  ossis  occipitalis  and  the  arcus 
anterior  atlantis;  its  fibres  run  essentially  vertically.  In  the  middle  it  is  fused  with  the  upper¬ 
most  part  of  the  ligamentum  longitudinale  anterius,  at  the  borders  with  the  capsulae  articulares. 

The  membrana  atlantooccipitalis  posterior  (0.  T.  posterior  occipitoatlantal  ligament) 
(see  Figs.  267  and  272)  goes  from  the  posterior  circumference  of  the  foramen  occipitale  magnum 
to  the  arcus  posterior  atlantis.  Its  lower,  medial  part  is  extraordinarily  thin  and  firmly  fused 
with  the  dura  mater.  Its  upper  lateral  part  consists  of  stronger  fibrous  bands;  they  extend 
obliquely  lateralward  and  downward  and  are  fastened  there  to  a  librous  arch,  sometimes  ossified, 
which  bridges  over  the  sulcus  a.  vertebralis  and  transforms  it  into  a  canal,  through  which 
pass  the  a.  and  v.  vertebralis  and  the  n.  cerviealis  I. 

The  articulatio  atlantoepistrophica  (joint  for  rotation  of  head)  (0.  T.  articulation 
of  the  atlas  with  the  axis)  (see  also  Figs.  268 — 272)  is  formed  in  that  the  facies  articulares 
inferiores  atlantis  move  upon  the  facies  articulares  superiores  epistrophei  and  that,  at  the  same 
time,  the  dens  epistrophei  turns  with  its  two  facies  articulares  in  the  cylindrical  space  which 
is  bounded  in  front  by  the  arcus  anterior  atlantis,  behind  by  the  ligamentum  transversum 
atlantis  (see  p.  184).  Between  the  border  of  each  inferior  joint-surface  of  the  atlas  and  the 
upper  joint-surface  of  the  epistropheus  are  stretched  loose  capsulae  articulares  (0.  T.  capsular 
ligaments);  there  is  also  a  similar  joint-capsule  between  the  border  of  the  fovea  dentis  of  the 
atlas  and  the  facies  articularis  anterior  epistrophei,  as  well  as  between  the  circumference  of 
the  facies  articularis  posterior  epistrophei  and  the  anterior  surface  of  the  ligamentum  trans¬ 
versum  atlantis. 
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267.  Occipital  bone,  atlas  and  epistropheus  with 

ligaments,  from  behind. 
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268.  Atlas  and  epistropheus  with  ligaments, 

from  above. 
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269.  Occipital  bone,  first  and  second  cervical 
vertebrae  with  ligaments,  3rd  layer,  from  behind. 

(The  part  of  the  occipital  bone  situated  behind  the  middle  of  the  foramen  occipitale  magnum 
and  the  arches  of  the  cervical  vertebrae  have  been  removed;  most  of  the  membrana  tectoria 

has  been  removed.  The  joint  slits  are  partly  opened.) 

Articulatio  atlantoepistrophica  (continued).  Among  its  essential  constituents 
the  lig amentum  transversum  atlantis  (0.  T.  the  tranverse  ligament)  may  first  be  men¬ 
tioned.  This  tough,  flat  ligament  (see  also  Figs.  268  and  272)  goes  behind  the  dens 
epistrophei,  has  a  broad  origin  from  the  medial  surface  of  one  massa  lateralis  atlantis 
and  is  equally  fastened  on  the  other  side;  it  is  curved  so  as  to  be  convex  behind  and 
contains  in  the  middle  fibrocartilaginous  deposits.  On  its  anterior  surface  it  is  separated 
by  a  small  joint-cavity  from  the  odontoid  process  (see  page  182);  on  its  posterior 
surface  it  is  united  loosely  with  the  membrana  tectoria.  From  the  middle  of  its  upper 
margin  a  thinner  bundle  of  fibres  runs  vertically  upward  to  the  anterior  circumference 
of  the  foramen  occipitale  magnum,  and  from  the  inferior  margin  one  runs  downward  to 
the  posterior  surface  of  the  body  of  the  second  cervical  vertebra.  These  fibre -bands 
together  with  the  ligamentum  transversum  atlantis  make  up  the  ligamentum  cruciatum 
atlantis  (0.  T.  cruciform  ligament). 
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270.  Occipital  bone,  first  and  second  cervical 
vertebrae  with  ligaments,  4th  layer,  from  behind. 

(The  part  of  the  occipital  bone  situated  behind  the  middle  of  the  foramen  occipitale  magnum 
and  the  arches  of  the  cervical  vertebrae  have  been  removed;  the  membrana  tectoria  and  the 
ligamentum  cruaiatum  atlantis  have  been  completely  removed.  The  right  joint  slits  are  opened.) 

Articulatio  atlantoepistrophica  (continued).  It  is  strengthened  by  the 
ligamenta  alaria  (0.  T.  odontoid  or  check  ligaments)  (see  also  Fig.  269).  These  are 
the  strongest  ligaments  of  the  joint  and  consist  on  each  side  of  a  strong,  flat-rounded 
fibre  bundle  which  extends  from  the  lateral  surface  of  the  dens  epistrophei  obliquely 
upward  and  lateral  ward  to  the  medial  surface'  of  the  condylus  occipitalis  where  it  is 
attached.  They  are  situated,  therefore,  in  front. of  the  ligamentum  cruciatum  atlantis. 
Also  in  front  of  the  ligamentum  cruciatum  atlantis,  in  front  of  its  upper  vertical 
limb,  a  thin  rounded  band,  ligamentum  apicis  dentis  (0.  T.  ligamentum  Suspensorium), 
extends  in  the  median  plane  from  the  tip  of  the  odontoid  process  to  the  anterior  circum¬ 
ference  of  the  foramen  occipitale  magnum  (see  also  Fig.  272).  It  is  mechanically  in¬ 
significant  and  only  important  because  it  arises  from  the  uppermost  part  of  the  embryonic 
chorda  dorsalis. 
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271.  Occipital  bone  and  first  three  cervical 
vertebrae  with  ligaments,  2nd  layer,  from  behind. 

(The  part  of  the  occipital  bone  situated  behind  the  middle  of  the  foramen  occipitale  magnum 
and  the  arches  of  the  cervical  vertebrae  have  been  removed;  the  most  superficial,  thin  layer 
of  the  ligamentum  longitudinale  posterius  has  also  been  removed.  The  right  joint  slits  are 

opened.) 

The  articulatio  atlantoepistrophica  is  covered  behind  by  the  membrana 
tectoria  (0.  T.  occipital  -  axial  ligament)  (see  also  Fig.  272).  This  lies  as  a  broad, 
quadrangular  fibrous  plate  behind  the  ligamentum  cruciatum  atlantis,  is  loosely  connected 
with  it  and  is  separated  from  the  dura  mater  of  the  canalis  vertebralis  by  a  very  thin 
fibrous  layer  which  is  considered  as  a  continuation  of  the  superficial,  long  bands  of  the 
ligamentum  longitudinale  posterius,  while  the  membrana  tectoria  itself  is  looked  upon  as 
the  especially  strongly  developed  uppermost  part  of  the  deep,  short-fibred  layer  of  the 
ligamentum  longitudinale  posterius  (seepage  179).  The  membrana  tectoria  arises  jointly 
with  the  superficial  layer  of  the  ligamentum  longitudinale  posterius  from  the  posterior 
surface  of  the  clivus;  its  origin  extends  on  the  sides  only  to  the  opening  of  the  canalis 
hypoglossi.  It  is  broadest  above;  its  fibres  converge  downward  and  become  fastened  in 
several  strands  to  the  posterior  surface  of  the  body  of  the  epistropheus  and  of  the 
3rd  cervical  vertebra.  Short  bands  of  fibres  between  the  atlas  and  the  epistropheus 
join  in  the  depth,  lateralward  the  membrana  tectoria  (see  Fig.  269). 
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272.  Median  section  through  the  occipital  bone 
and  first  three  cervical  vertebrae  with  ligaments; 

right  half  of  section,  viewed  from  the  left,  somewhat  schematic. 

Magnification:  4  :  3. 

(The  ligamentous  masses  have  been  partially  drawn  off  from  one  another.) 

Enumerated  from  before  backward  the  ligaments  of  the  articulatio  atlanto¬ 
occipitalis  and  the  articulatio  atlantoepistrophica  lie  behind  one  another  as 
follows:  ligamentum  longitudinale  anterius  with  the  membrana  atlantooccipitalis  anterior, 
ligamentum  apicis  dentis,  ligamenta  alaria,  ligamentum  cruciatum  atlantis,  membrana 
tectoria,  ligamentum  longitudinale  posterius  (superficial  layer),  membrana  atlantooccipitalis 
posterior. 
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273.  The  right  tenth  and  eleventh  ribs  and  cor¬ 
responding  vertebral  bodies  with  their  ligaments, 

viewed  from  the  right. 

(The  most  anterior  layer  has  been  sawed  off  from  the  heads  of  the  ribs;  the  parts  have  been 
somewhat  drawn  off  from  one  another.  The  ligamentum  longitudinale  anterius  has  been  removed.) 

The  ribs  are  movably  connected  with  the  thoracic  vertebrae  through  the  articula- 
tiones  costovertebrales  ( articulations  of  the  ribs  with  the  vertebrae)  (see  Fig.  276). 
Each  rib  is  articulated  at  two  points :  the  capitulum  costae  moves  in  the  foveae  costales 
of  the  bodies  of  the  vertebrae  (articulatio  capituli)  and  at  the  same  time  the  tuber- 
culum  costae  rotates  in  the  fovea  costalis  transversalis  (articulatio  costotransversaria). 
Both  together  form  mechanically  one  joint. 

In  the  articulcitiones  capitulorum  (articulations  between  the  heads  of 
the  ribs  and  the  vertebrae)  (see  also  Figs.  262,  274  and  276)  each  capitulum  costae 
lies  with  its  facies  articularis  in  the  corresponding  foveae  costales  of  the  vertebral  bodies, 
so  that,  for  example,  the  capitulum  of  the  sixth  rib  rests  in  the  fovea  costalis  inferior 
of  the  fifth  thoracic  vertebra,  in  the  fovea  costalis  superior  of  the  sixth  thoracic  vertebra 
and  in  a  depression  in  the  intervertebral  disc  lying  between  the  two.  The  articular 
surfaces  are  for  the  most  part  covered  by  fibrocartiluge.  On  the  second  to  the  tentli 
rib,  a  ligamentum  capituli  costae  interarticulare  (0.  T.  interarticular  ligament)  extends 
from  each  crista  capituli  to  the  fibrocartilago  intervertebralis,  and  usually  separates  two 
special  joint  cavities,  with  their  capsulae  articulares  from  one  another.  The  first  rib 
is  usually,  the  eleventh  and  twelfth  ribs  are  ordinarily,  united  each  with  one  vertebral 
body  only  and  accordingly  possess  no  ligamentum  capituli  costae  interarticulare  and  also 
only  one  capsula  articularis  each. 
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274.  Ribs  and  corresponding  vertebrae 

with  ligaments,  viewed  from  the  right. 

(The  right  lateral  portion  of  the  ligamentum  longitudinale  anterius  has  been  removed.) 

On  the  anterior  surface  of  each  of  the  articulationes  capituloruni,  the 
broad  flat  ligamentum  capituli  costae  radiatum  (0.  T.  anterior  costovertebral  or  stellate 
ligament)  (see  also  Figs.  262  and  276)  extends  from  the  head  of  the  rib  to  the  lateral 
surfaces  of  the  corresponding  vertebral  bodies  and  fibrocartilago  intervertebralis ;  the 
fibres  diverge  medianward  and  are  partly  covered  over  by  the  lateral  portions  of  the 
ligamentum  longitudinale  anterius.  The  fibres  on  the  lower  ribs  running  to  the  lower 
vertebra  are  very  greatly  developed. 
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275.  Ribs  and  corresponding  vertebrae  with 

ligaments,  viewed  from  behind  and  somewhat  from  the  right. 

The  articulationes  costotransversariae  (see  also  Figs.  262,  273,  274 
and  276)  are  formed  on  the  first  to  the  tenth  rib  always  by  the  apposition  of  each  facies 
articularis  tuberculi  costae  to  the  fovea  costalis  transversalis  of  the  vertebra  pertaining 
to  the  rib,  so  that,  for  example,  the  tubercle  of  the  sixth  rib  is  connected  with  the 
transverse  process  of  the  sixth  thoracic  vertebra.  The  margins  of  the  cartilaginous  joint 
surfaces  are  connected  by  a  capsula  articularis.  Extending  as  a  strengthening  ligament 
from  the  under  surface  of  the  next  transverse  process  above  is  the  strong,  quadrangular 
ligamenium  costotransversarium  anterius,  which  passes  obliquely  downward  and 
medianward  to  the  crista  colli;  behind  this  the  feebler,  triangular  ligamenium  costo¬ 
transversarium  posterius  runs  from  the  root  of  the  processus  spinosus  and  from  the 
root  of  the  processus  transversus  of  the  next  vertebra  above  obliquely  lateralward  and 
downward  to  the  posterior  surface  of  the  collum  costae  and  to  the  region  above  the 
tuberculum  costae. 
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Ligamentum  colli  costae 

Ligamentum  tuberculi  costae 

/ 


Tuberculum  costae 


Ligamentum  capituli  costae 
radiatum 


Ligamentum  longitudinale  anterius 


i 

Corpus  vertebrae 


276.  Ribs  and  corresponding  vertebrae  with 

ligaments,  from  above. 

(The  body  of  the  upper  of  the  two  vertebrae  connected  with  the  rib  has  been  sawed  through 
transversely.  On  the  right  side  the  joint  slits  have  been  opened.) 

The  following  strengthening  ligaments  of  the  articulationes  costotransver- 
sariae  have  yet  to  be  considered:  —  the  ligamentum  tuberculi  costae,  which  extends 
as  a  quadrangular  ligament  behind  the  joint  from  the  tip  of  the  processus  transversus 
to  the  posterior  surface  of  the  tuberculum  costae  (see  also  Fig.  275),  as  well  as  the 
ligamentum  colli  costae.  The  latter  is  short,  broad,  and  stretched  out  horizontally 
between  the  posterior  surface  of  the  collum  costae  and  the  anterior  surface  of  the  pro¬ 
cessus  transversus  of  the  corresponding  vertebra.  The  fibres  run  obliquely  backward  and 
medianward  from  the  rib.  This  ligament  fills  the  space  between  the  anterior  surface  of  the 
processus  transversus  and  the  posterior  surface  of  the  collum  costae,  the  foramen  costo- 
transversarium ,  almost  completely  except  for  chinks  in  the  anterior  and  posterior  part. 

The  eleventh  and  twelfth  rib  do  not  touch  the  processus  transversus  of  the  vertebrae 
concerned;  they  are  joined  to  it  only  by  weak  ligaments,  and  we  find  here  no  joint 
cavities  or  capsulae  articulares. 
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Synchondrosis  sternalis 


Articulatio 


Oartilago  costalis  % 
Os  costale 


VII 


VJ1I 


Ligamentum  sternocostale  interarticulare 


Articulatio  sternocostalis 


Ligamentum 
sternocostale  radiatum 


277.  Sternum  and  ribs  with  ligaments,  from  in  front. 

(In  the  left  half  the  most  anterior  layer  has  been  removed  and  the  joint  slits  have  been  opened; 
the  parts  are  separated  somewhat  from  one  another  on  the  left  side.) 
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The  seven  (sometimes  eight)  upper  ribs  are  connected  movablv  also  with  the 
sternum.  The  anterior  extremities  of  their  cartilages  are  attached  directly  to  the  in- 
cisurae  costales  of  the  sternum  and  so  form  the  articulationes  sternocostales 
( articulations  of  the  cartilages  of  the  ribs  with  the  sternum );  the  cartilage  of  the 
first  rib  fuses  usually  directly  with  the  sternum,  while  for  the  cartilages  of  the  second 
to  the  seventh  (sometimes  eighth)  rib  there  are  present  slit -shaped  joint  cavities  and 
capsulae  articulares.  A  fibrocartilaginous  layer,  the  ligarnentum  sternocostale  inter- 
articulare  (0.  T.  interarticular  chondrosternal  ligament),  which  extends  from  the  medial 
end  of  the  second  costal  cartilage  to  the  cartilaginous  (or  bony)  junction  of  the  manu¬ 
brium  with  the  corpus  sterni,  there  constantly  divides  this  joint  into  two  separate  joint 
cavities.  In  the  other  joints  there  are  often  similar  fibrous  strands,  which,  however, 
lead  usually  only  to  incomplete  division  of  the  joint  cavities.  The  joints  capsules  are 
strengthened  on  the  anterior  surface  by  strong,  on  the  posterior  bv  weak,  ligamenta 
sternocostalia  radiata  (0.  T.  anterior  and  posterior  chondrosternal  ligaments),  which 
extend  from  the  ends  of  the  costal  cartilages,  diverging  to  the  sternum ;  the  anterior  of 
these  interweave  with  those  of  the  other  side  to  form  a  tough  layer.  This  layer, 
ensheathing  the  sternum  in  front  and  behind,  is  called  the  membrana  sterni. 

The  eighth  and  ninth  rib  are  attached  usually  (see  p.  86)  each  with  the  anterior 
end  of  its  cartilage  to  the  cartilage  of  the  next  rib  above.  In  these  places  as  well  as 
sometimes  at  other  places  on  the  fifth  to  the  ninth  costal  cartilage,  where  contact 
between  the  cartilages  or  cartilaginous  processes  takes  place,  small  joint-slits  and  joint 
capsules  are  present,  the  articulationes  inter  chondrales. 

The  anterior  extremity  of  the  tenth  costal  cartilage  is  united  by  a  loose  ligamentous 
band  with  the  ninth;  no  such  connection  of  the  eleventh  and  the  twelfth  rib  exists. 

For  the  synchondrosis  sternalis  (between  the  manubrium  and  the  corpus)  see  p.  9 1 . 

From  the  lowermost  end  of  the  corpus  sterni  and  from  the  anterior  surface  of 
the  sixth  and  seventh  costal  cartilage  strand-like  bands  go  off  obliquely  medianward  to 
the  anterior  surface  of  the  processus  xiphoideus,  the  ligamenta  costoxiphoidea  (0.  T. 
chondroxiphoid  ligaments).  They  are  connected  with  the  anterior  leaf  of  the  vagina 
musculi  recti  abdominis. 
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Ligamentum  costoclaviculare 


278.  Clavicle,  sternum  and  first  rib  with  liga¬ 
ments,  from  in  front. 

7  t 

(On  the  left  half  the  most  anterior  layer  has  been  removed;  the  parts  forming  the  joint  are 

somewhat  drawn  off  from  another.) 

The  clavicle  can  move  against  the  sternum  in  the .  articulatio  sternoclayi- 
cularis  ( sternoclavicular  joint.)  The  latter  arises  from  the  fact  that  the  extreraitas 
stern alis  claviculae  with  its  facies  articularis  sternalis,  covered  with  cartilage,  lies  in  the 
incisura  clavicularis  sterni  which  is  also  covered  with  cartilage,  the  two  being  separated 
only  by  the  discus  articularis  (0.  T.  interarticular  fibrocartilage)  which  is  seldom  per¬ 
forated  ;  the  latter  is  thickened  above,  medianward  and  behind,  and  separates  two  special 
joint  cavities  with  capsulae  articulares  from  one  another.  The  discus  articularis  and 
the  cartilaginous  coverings  consist  of  fibrocartilage.  On  the  anterior  surfaces  of  the 
joint  the  broad  ligamentum  sternoclaviculare  extends  with  diverging  fibres  from  the 
clavicle  down  to  the  sternum;  similar  fibres  run  also  along  the  back.  In  addition, 
the  rounded,  unpaired  ligamentum  inter  clavicular  e,  concave  above,  stretches  out  between 
the  medial  extremities  of  the  two  clavicles  over  the  incisura  jugularis  sterni.  The  fibres 
of  this  ligament  arise  partly  from  the  discus.  The  ligament  is  situated  nearer  the 
posterior  surface  of  the  sternum  and  is  connected  with  the  incisura  jugularis  by  loose 
tissue.  The  ligamentum  costoclaviculare  (0.  T.  rhomboid  ligament),  a  very  powerful 
ligament,  consisting  of  two  layers,  goes  from  the  upper  margin  of  the  first  costal 
cartilage  to  the  tuberositas  costalis  claviculae;  there  is  always  a  bursa  between  the 
two  layers. 
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Clavicula 

Ligamentum  transversum 
scapulae  superius 


M.  biceps  (caput 
longum)  (tendon 
cut  through) 


Cavitas 

glenoidalis 


Labrnm 

glenoidale 


t 

I 

( 

Scapula 


Ligamentum  coracoacromiale 

I 

Ligamentum  acromioclaviculare  i 

.  1 


Acromion' 


Ligamentum  trapezoideum  j  Ligamentum 
i  Lig.  conoideum  }  coracoclaviculare 


i 

Capsula  articularis 


279.  Right  shoulder  girdle  with  ligaments, 

from  without  and  somewhat  from  in  front. 

(The  medial  half  of  the  clavicle  has  been  sawed  off.  The  shoulder  joint  has  been  opened  and  the 
head  of  the  humerus  removed.  Of  the  shoulder  blade  only  the  lateral  portion  has  been  drawn.) 

The  clavicle  is  movably  united  with  the  shoulder  blade  by  the  articulatio  acromio- 
clavicularis  in  which  the  facies  articularis  acromialis  claviculae  runs  on  the  facies  articularis 
acromii  (rarely  with  intercalation  of  a  disc  of  fibrocartilage,  discus  articularis).  From  the 
margins  of  the  joint  surfaces  stretches  out  a  capsula  articularis,  strengthened  on  the  upper 
surface  by  the  broad  ligamentum  acromioclaviculare. 

Between  the  tuberositas  coracoidea  claviculae  and  the  upper  surface  of  the  processus 
coracoideus  scapulae  extends  the  broad,  powerful  ligamentum  coracoclaviculare ;  its  anterior 
lateral,  quadrangular  part  is  called  the  ligamentum  trapezoideum,  its  posterior  medial,  trian¬ 
gular  part,  broader  above,  more  apical  below,  the  ligamentum  conoideum;  between  the  two 
there  is  often  a  bursa,  bursa  ligamenti  coracoclavicularis  (see  page  318). 

The  three  ligaments  of  the  shoulder  blade  extend  between  segments  of  bone  which 
are  not  movable  upon  one  another;  they  accordingly  serve  only  as  a  supplement  of  the  bony 
structure. 

The  ligamentum  coracoacromiale  (coracoacromial  ligament )  is  strong,  broad,  oblong- 
quadrangular  and  extends  above  the  shoulder  joint  from  the  anterior  surface  of  the  acromion 
to  the  nosterior  surface  of  the  processus  coracoideus. 

The  ligamentum  transversum  scapulae  superius  (see  also  Figs.  280,  280  a  and  282)  is  thin 
and  flat;  it  is  stretched  out  over  the  incisura  scapulae  and  transforms  this  into  a  foramen 
through  which  pass  the  v.  transversa  scapulae  and  the  n.  suprascapularis  (the  a.  transversa 
scapulae  generally  runs  over  the  ligament). 

The  ligamentum  transversum  scapulae  inferius  (see  Fig.  281)  is  thin  and  round;  it 
extends  from  the  lateral  edge  of  the  spina  scapulae  to  the  posterior  margin  of  the  cavitas 
glenoidalis,  over  the  collum  scapulae.  Through  the  space  between  the  ligament  and  the  bone 
runs  the  a.  transversa  scapulae  and  the  n.  suprascapularis. 
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280a.  Right 
shoulder  joint, 

articulatio  kumeri, 

from  in  front. 


Ligamentum  gleno- 
humerale  medium 

Tendo 

m.  subscapularis 


Vagina 

mucosa 

inter- 

tubercularis 


(The  clavicula  is  removed 
completely,  the  m.  subseap- 
ularis  as  far  as  its  tendon. 

The  united  bursae  are  taken  M-  biceps 
off  completely;  their  extent  (caPutlOQgum) 
is  shown  by  a  dotted  line.) 

The  Figs.  280  and  280  a  are 
taken  from  the  same  object. 


Humerus  — 


Scapula 


Thinner  part 
of  the  capsula 
articularis 


Ligamentum 

glenohumerale 

inferius 


Ligamentum  trapezoideum 

\ 

\ 

\ 

Bursa  subcoracoidea  \ 

\ 

\  ' 

\  % 

Bursa  tendinis  m.  subscapularis 
Processus  coracoideus  \ 

Ligamentum  coracoacromiale 

Ligamentum  coracohumerale 

Ligamentum 
glenohumerale  medium 

S 

Tendo  m.  subscapularis 


Vagina  mucosa 
intertuborcularis 


280.  Right 
shoulder  joint, 


articulatio  humeri. 


from  in  front. 

(The  m.  subscapularis  is  taken 
off  as  far  as  its  tendon  and 
a  part  of  its  muscular  mass. 
Both  bursae  which  were  unit¬ 
ed  for  the  most  part  in  this 
object  are  extended.) 


Clavicula 


Ligamentum  conoideum 


Lig.  transversum 
scapulae  superius 


M.  biceps 
(caput  s 
longum) 


Scapula 


Humerus 


Tendon  of  the  caput  longum 
m.  bicipitis 


Opening  of  communication 
between  the  joint  cavity  and  the 
bursae  mucosae  (see  Fig.  2SU) 


Limit  of  the  united  bursae 
(see  Fig.  280) 

Lig.  transversum 
scapulae  superius 


•  ;  W; 

:-'y  - 


Ligamentum 
glenohumerale  inferius 


Processus  coracoideus 
Ligamentum  coracohumerale 

Ligamentum  glenohumerale 
superius 
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Processus  coracoideus 


Ligamentum  coracohumerale 


Acromion  (sawed  off) 


Spina  scapulae 


Collum 
anatom  icum 
humeri 


Ligamentum 
transversum  > 
scapulae  inferius 


Scapula - + 


281.  Right  shoulder  joint, 

articulatio  humeri,  from  behind. 

(The  acromion  has  been  sawed  off.) 


The  upper  arm  moves  against  the  shoulder  blade  in  the  articulatio  humeri  ( shoulder 
joint )  (see  also  Figs.  279.  280,  280  a  and  282),  which  arises  from  the  fact  that  the  caput  humeri 
moves  upon  the  cavitas  glenoidalis  scapulae.  The  articular  surface  of  the  shoulder  blade  is 
enlarged  by  means  of  a  connective  tissue  ring,  labrum  glenoidale  (0.  T.  glenoid  ligament),  which 
is  attached  to  the  margin  of  the  cavitas  glenoidalis.  From  the  outer  side  of  this  fibrous  projec¬ 
tion  a  wide  and  loose  capsula  articularis  extends  to  the  collum  anatomicum  humeri  and  bridges 
over  the  upper  end  of  the  sulcus  intertubercularis.  The  mm.  subscapularis,  supraspinatus,  infra¬ 
spinatus  and  teres  minor,  running  close  by  the  joint,  partly  are  firmly  attached  to  the  capsule 
near  their  insertions  to  the  humerus.  The  stratum  fibrosum  of  the  capsule  consists  essentially  of 
laterally  directed  fibre  bands. 

As  an  especial  strengthening  ligament  is  mentioned  the  ligamentum  coracohumerale  (see 
also  Figs.  280  and  280a).  This  arises  from  the  lateral  border  and  from  the  basis  of  the  proces¬ 
sus  coracoideus  below  the  ligamentum  coracoacromiale,  is  there  separated  from  the  capsule  by 
loose  tissue,  but  then  sinks  into  the  capsule  and  goes  to  the  tuberculum  majus  and  minus  as 
well  as  to  a  fibrous  mass  which  bridges  over  the  sulcus  intertubercularis. 

The  anterior  part  of  the  capsule  is  strengthened  by  three  verv  variable  fibrous  bands 
which  arise  from  the  labrum  glenoidale,  namely  (see  Figs.  280  and  280a);  Ligamentum  gleno- 
liumerale  supenus ,  small,  comes  from  the  upper  end  o#  the  cavitas  glenoidalis  and  is  attached 
together  with  the  ligamentum  coracohumerale  close  above  the  tuberculum  minus.  Ligamentum 
glenohumerale  medium ,  very  strong,  arises  close  below  the  former,  is  below  only  indistinctly  bor¬ 
dered  and  diverges  to  the  tuberculum  minus.  Ligamentum  glenohumerale  inferius  comes  broadly 
from  the  lower  part  of  the  anterior  border  of  the  cavitas  glenoidalis  and  goes,  only  undistinctly 
limited,  to  the  collum  chirurgicum;  it  is  separated  frequently  from  the  former  by  a  thinner  part 
of  the  capsule. 
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Capsula  articularis 


Processus  coracoideus 


M.  biceps  (caput  longum) 


Vagina 
mucosa  inter 
tubercularis 


Epiphyseal 

junction 


Ligamentum  transversum 
scapulae  superius 


Spina  scapulae* 
(sawed  off 
at  its  origin) 


■  *  - 


m 


*3 


* 


Scapula - 


Capsula  articularis 

282.  Right  shoulder  joint, 

articulatio  humeri, 

frontal  section  through  the  same,  from  behind 


Humerus - 


(The  vagina  mucosa  intertubercularis  has  not  been  opened  in  its  whole  length.) 


Articulatio  humeri  (continued)  (see  also  Figs.  280,  280a  and  281).  The  capsula  arti¬ 
cularis  presents  as  regular  bulging  the  vagina  mucosa  intertubercularis  (see  also  Figs.  280  and  280  a). 
It  surrounds  the  tendon  of  the  caput  longum  m.  bicipitis  as  a  tubular  cylindrical  canal,  is  in 
free  communication  at  its  upper  extremity  with  the  joint  cavity  and.  lies  close  to  the  bone  in 
the  region  of  the  sulcus  intertubercularis  which  is  covered  with  cartilage  above;  it  ends  in  the 
form  of  a  blind  sac  in  the  region  of  the  collum  chirurgicum  where  the  stratum  synoviale  of  the 
capsule  is  reflected  upon  the  tendon  of  the  m.  biceps,  covering  over  the  part  of  the  same  as  it 
runs  inside  the  joint  cavity. 

In  three  quarters  of  the  cases  exists  a  mucous  bursa,  bursa  subcoracoidea  (see  Figs.  280 
and  280  a),  which  embraces  the  m.  subscapularis  from  above  in  such  a  way,  that  also  a  larger 
part  of  the  dorsal  and  a  smaller  part  of  the  ventral  surface  of  the  muscle  borders  on  it.  It 
reaches  before  the  lig.  glenohumerale  medium  and  the  collum  scapulae  often  as  far  as  in  the 
concavity  of  the  root  of  the  proc.  coracoideus;  as  a  rule  it  communicates  between  the  ligg. 
glenohumeralia  superius  and  medium  by  an  oblong  slit  with  the  joint  cavity.  Frequently  it  is 
united  with  the  following  bursa  by  a  opening  of  different  size. 

Nearly  just  so  frequent  is  an  oblong  bursa  tendinis  m.  subscapularis  (see  Figs.  280  and 
280  a)  which  lies  like  a  groove  on  the  upper  edge  of  the  tendon  of  the  m.  subscapularis  as  well 
as  on  a  strip  of  its  ventral  and  dorsal  surface;  it  may  extend  near  the  former  far  medianward. 
In  the  half  of  the  cases  it  is  separated  from  the  joint  cavity;  in  the  other  cases  it  is  united  with 
it  between  the  ligamenta  glenohumerale  superius  and  medium. 

In  almost  half  of  the  cases  there  is  between  the  dorsal  surface  of  the  m.  subscapularis 
and  the  capsula  articularis  a  bursa  ( bursa  infracoracoidea  lateralis)  (not  drawn)  which  connects 
always  between  a— somewhat  smaller— lig.  glenohumerale  medium  and  the  lig.  glenohumerale 
inferius  with  the  joint  cavity  and  which  may  reach  before  the  collum  scapulae  to  the  root  of 
the  proc.  coracoideus. 

In  this  region  are  observed  besides — more  rarely — some  little  other  bursae. 
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283. 

Right  elbow  joint, 

articulatio  cubiti, 

extended  in  supination  of 
the  hand,  from  in  front. 

The  articulation  between  the 
humerus  and  the  bones  of  the  fore¬ 
arm  is  the  articulatio  cubiti 
(elbow  joint)  (see  also  Figs.  284 
to  288).  Here  three  different 
joints  are  included  in  one  common 
capsula  articularis:  (1)  the 
incisura  semilunaris  ulnae  glides 
upon  the  trochlea  humeri  (arti¬ 
culatio  burner  oulnar is),  (2)  the 
fovea  capituli  radii  rotates  on  the 
capitulum  humeri  (articulatio 
burner  or  adialis),  (3)  the  circum- 
ferentia  articularis  radii  moves  in 
the  incisura  radialis  ulnae  (articu¬ 
latio  radioulnaris  proximalis). 
The  articulatio  humeroulnaris 
takes  part  in  the  movements  be¬ 
tween  the  upper  arm  and  the  fore¬ 
arm  only,  while  the  articulatio 
radioulnaris  proximalis  serves  ex¬ 
clusively  for  the  movements  be¬ 
tween  the  two  bones  of  the  fore¬ 
arm;  the  articulatio  humeroradialis 
on  the  other  hand,  takes  part  in 
both  movements. 
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Membrana  interossea 
antebrachii 


Radius 


Ulna 


Humerus 


mm 


Tendo  m.  bicipitis 
(but  through) 


Chorda  obliqua 


Ligamentum  collateral  ulnare 


284.  Right  elbow  joint,  articulatio  cubiti, 

flexed  at  a  right  angle,  from  the  ulnar  side. 

The  hand  is  in  an  intermediate  position  between  pronation  and  supination. 

Articulatio  cubiti  (continued)  (see  also  Figs.  283  and  285 — 288).  The  capsula  articu- 
laris  is  tolerably  wide  and  proceeds  from  the  humerus  in  front  and  behind  in  a  line  convex 
above.  This  place  of  origin  lies  in  the  middle  in  front  close  above  the  fossa  coronoidea  (see 
note  on  Fig.  287)  and  fossa  radialis,  behind  in  the  upper  part  of  the  fossa  olecrani;  on  the 
sides  it  runs  distalward  from  the  two  epicondyli.  On  the  ulna  the  capsule  is  always  attached 
in  the  whole  circumference  of  the  incisura  semilunaris  and  incisura  radialis  beyond  the  margin 
of  the  surfaces  covered  with  cartilage;  to  the  radius  it  is  fastened  around  the  collum  radii, 
about  in  the  middle  between  the  lower  margin  of  the  capitulum  and  the  tuberositas  radii.  The 
narrow  bulging  of  the  capsule  between  the  incisura  radialis  ulnae  and  the  circumferentia  arti- 
cularis  radii  extending  distalward  is  called  the  recessus  sacciformis. 

The  powerful,  flat,  triangular  ligamentum  collaterale  ulnare  (0.  T.  internal  lateral 
ligament)  (see  also  Figs.  283  and  286)  is  to  be  mentioned  as  an  especial  strengthened  liga¬ 
ment  on  the  ulnar  side;  it  extends  from  the  epicondylus  medialis  humeri,  its  fibres  diverging 
to  the  ulnar  margin  of  the  incisura  semilunaris  ulnae;  its  anterior  part  is  usually  in  contact 
with  a  thick  fibrous  band,  which  extends  to  the  basis  of  the  processus  coronoideus. 
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/ 

Capsula  articularis 


285.  Right  elbow  joint,  articulatio  cubiti, 

flexed  at  a  right  angle,  from  the  radial  side. 

The  hand  is  in  an  intermediate  position  between  pronation  and  supination. 

Articulatio  cubiti  (continued)  (see  also  Figs.  283,  284  and  286 — 288).  It  possesses 
as  a  second  strengthening  ligament  on  its  radial  side  the  ligameiitum  collaterale  radiale 
(0  T.  external  lateral  ligament).  This  arises  as  a  strong  bundle  on  the  epicondylus  latera¬ 
lis  humeri  and  divides  into  two  diverging  fibre  bands  of  which  one  goes  in  front  of, 
the  other  behind  the  capitulum  radii;  they  are  attached  also  to  the  ulna  partly  in  front 
of  the  incisura  radialis,  partly  behind  it  and  to  the  radial  margin  of  the  incisura  semilunaris; 
distalward  they  reach  as  far  as  the  level  of  the  collum  radii.  The  space  between  the  diverging 
limbs  of  this  ligament  is  filled  up  by  fibres,  which  come  from  the  epicondylus  and  are  inserted 
distalward  in  the  ligamentum  annulare  radii  (see  below),  and  also  by  those  which  surround  the 
capitulum  and  collum  radii;  the  latter  circular  fibre  bands  which  partially  unite  with  the  limbs 
mentioned,  and  partially  are  fastened  separately  to  the  ulna  in  front  and  behind  the  incisura 
radialis,  are  most  markedly  developed 'at  their  distal  part  and  are  grouped  together  especially 
under  the  name  ligamentum  annulare  radii  (0  T.  orbicular  ligament)  (see  also  Fig.  288),  but 
they  are  only  artificially,  not  sharply,  separable  from  the  others. 
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Epicondylus  lateralis 
humeri 


Humerus  - 


Capsula  articularis 


Epicondylus  medialis 
humeri 


Ligamentum  collaterale  ulnare 


Olecranon 


286-  Right  elbow  joint,  articulatio  cubiti, 

from  behind. 

(The  forearm  is  flexed  at  a  right  angle  on  the  upper  arm.) 

The  capsula  articularis  of  the  articulatio  cubiti  (see  also  Figs.  283 — 285 
and  287)  reaches  on  the  upper  arm  behind,  in  the  middle  as  far  as  the  upper  part 
of  the  fossa  olecrani,  on  the  sides  as  far  as  the  lower  part  of  the  epicondylus  medialis 
and  lateralis.  Especial  strengthening  ligaments  in  the  posterior  wall  of  the  fibrous 
capsule  will  not  be  described.  The  upper  part  of  the  fossa  olecrani  contains  a  thick  mass 
of  fat  close  to  the  capsule  between  it  and  the  tendon  of  the  m.  triceps  brachii. 
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- Humerus 


Fossa  coronoidea 


Epiphyseal  junction 


Fossa  olecrani 
/  Capsula  articularis 

✓  Olecranon 


Trochlea  humeri 


Processus  coronoideus  ulnae 


Epiphyseal  junction 


Radius 


Chorda  obliqua 


287.  Right  elbow  joint,  articulatio  cubiti, 

cut  through  at  right  angles  to  the  axis  of  the  trochlea  humeri, 

from  the  ulnar  side. 

The  hand  is  in  an  intermediate  position  between  pronation  and  supination. 

(The  joint  cavity  on  the  anterior  surface  is  not  struck  at  the  spot  in  which  extends  furthest 
upward;  the  latter  corresponds  about  to  the  place  where  the  dotted  line  marked  „fossa  coro¬ 
noidea“  meets  the  bone.) 

In  the  articulatio  cubiti  the  olecranon  ulnae  comes  to  lie  in  the  fossa  olecrani  humeri 
when  the  forearm  i6  extended;  when  the  forearm  is  flexed,  on  the  contrary,  the  processus 
coronoideus  ulnae  enters  the  fossa  coronoidea  humeri,  and  the  capitulum  radii  enters  the  fossa 
radialis.  The  movements  of  extension  are  for  the  most  part,  those  of  flexion  frequently 
checked  by  the  fitting  in  of  the  olecranon  ulnae  or  processus  coronoideus  ulnae  respectively 
into  the  corresponding  depressions  of  the  humerus. 


204 


Joints  of  the  Upper  Extremity 


.Ligamontam  annulare  radii 

! 

Articulatio  • 

radioulnaris  -> 
proximalis 


Tendo  m.  bicipitis 
(cut  through) 


Chorda  obliqna 


Radius 


Ulna 


Membrana 

iuterossea 

antebrachii 


Articulatio 

radioulnaris 

distalis 


Processus 
styloideus 
ulnae 

Discus  articularis 
ce'b'Ssus  styloideus  radii 


288.  Bones  of  the 
right  forearm  with 
ligaments, 

in  supination  of  the  hand,  from  the 
volar  surface. 

The  joint  union  between  the  two 
bones  of  the  forearm,  the  articulatio 
radioulnaris,  is  divisible  spatially  into 
two  portions;  these  are  the  articulatio 
radioulnaris  proximalis  (0.  T.  superior 
radioulnar  articulation)  between  the  cir- 
cumferentia  articularis  of  the  capitulum 
radii  and  the  incisura  radialis  ulnae  (see 
p.  199)  and  the  articulatio  radioulnaris 
distalis  (0.  T.  inferior  radioulnar  articu¬ 
lation)  between  the  incisura  ulnaris  radii 
and  the  circumferentia  articularis  of  the 
capitulum  ulnae.  The  latter  joint  (see  also 
Figs.  289  to  291)  is  surrounded  by  a  loose 
capsula  articularis.  This  arises  on  the 
radius  and  ulna  from  the  margin  of  the 
cartilaginous  surfaces  and  fuses  distalward 
with  the  margin  of  the  discus  articularis , 
a  triangular  connective  tissue  plate,  often 
perforated  by  a  slit  or  hole ;  this  disc  has  a 
broad  attachment  to  the  ulnar  margin  of 
the  incisura  ulnaris  radii  and  is  fastened 
by  means  of  a  short  fibrous  cord  to  the  tip 
of  the  processus  styloideus  ulnae  (see  also 
Fig.  291).  The  blind  sac-like  bulging  of 
the  joint  capsule  extending  proximalward 
between  the  circumferentia  articularis  of 
the  capitulum  ulnae  and  the  incisura  ul 
naris  radii  is  called  the  recessus  sacciformis 
(see  Fig.  291).  The  articulationes  radio- 
ulnares  proximalis  et  distalis,  in  a  mechan¬ 
ical  sense,  form  together  one  joint. 
The  space  between  the  two  bones  of  the 
forearm  is  almost  completely  filled  up  by 
the  membrana  interossea  antebrachii 
(interosseous  membrane )  This  powerful 
fibrous  sheet  is  stretched  out  between  the 
cristae  interosseac  of  the  radius  and  of  the 
ulna,  is  separated  proximalward  by  a 
large,  distalward  by  a  narrow  space  from 
the  corresponding  joint,  and  possesses 
several  irregular  openings  for  the  passage 
of  vessels  and  nerves;  the  fibre  bands  run 
in  the  main  obliquely  and  extend  from  the 
radius  distalward  toward  the  ulna.  In 
addition  the  chorda  obliqua  (0.  T.  oblique 
ligament)  (see  also  Figs.  283  and  284) 
extends  as  a  thin  rounded  fibrous  band 
from  the  region  of  the  tuberositas  ulnae 
obliquely  downward  to  the  region  of  the 
tuberositas  radii. 
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II  III 

Ossa  metacarpalia 


289.  Joints  of  the  right  hand,  articulatio  manus, 

in  supination  of  the  hand,  from  the  volar  surface. 

The  hand  can  be  moved  towards  the  forearm  bones;  simultaneously  with  all  such  arti¬ 
culations  there  is  also  movement  of  the  bones  of  the  carpus.  To  the  articulatio  manus  (joint 
of  the  hand)  (see  also  Figs.  290  and  291)  belong  therefore  articulatio  radiocarpea  and  the  arti¬ 
culatio  intercarpea. 

In  the  formation  of  the  articulatio  radiocarpea  (wrist- joint)  the  proximal  joint  surfaces 
of  the  ossa  naviculare,  lunatum,  triquetrum  move  upon  the  facies  articularis  carpea  of  the 
radius  and  upon  the  distal  surface  of  the  neighboring  discus  articularis.  Its  wide  loose  capsula 
articularis  is  attached  to  the  circumference  of  the  articular  surfaces.  It  is  strengthened  by 
the  powerful  ligamentum  collaterale  carpi  radiale  (0.  T.  external  lateral  ligament)  which 
extends  from  the  processus  styloideus  radii  to  the  os  naviculare,  and  by  the  longer  and  weaker 
ligamentum  collaterale  carpi  ulnare  (0.  T.  internal  lateral  ligament)  which  extends  from  the 
processus  styloideus  ulnae  to  the  os  triquetrum.  On  the  volar  surface  runs  also  the  broad 
ligamentum  radiocarpeum  volare  (0.  T.  anterior  ligament)  which  arises  from  the  processus 
styloideus  and  from  the  volar  margin  of  the  facies  articularis  carpea  of  the  radius  and  goes 
in  several  bundles  to  the  ossa  naviculare,  lunatum,  triequetrum,  capitatum. 

The  articulatio  intercarpea  connects  and  permits  motion  among  the  bones  of  the  wrist; 
the  individual  bones  are  connected  among  one  another  by  small  capsulae  articulares.  On  the 
volar  surface  there  are  several  strengthening  ligaments,  short,  flat,  almost  transversely 
directed,  ligamenta  intercarpea  volaria  (0.  T.  palmar  ligaments);  of  these,  those  which 
radiate  out  from  the  os  capitatum  to  the  adjoining  bones  are  grouped  together  as  the  liga¬ 
mentum  carpi  radiatum. 

In  the  formation  of  the  articulatio  ossis  pisiformis,  the  dorsal  surface  of  the  os  pisiforme 
glides  upon  the  volar  surface  of  the  os  triquetrum;  a  small,  loose  capsula  articularis  connects 
the  borders  of  the  surfaces.  From  the  os  pisiforme,  the  powerful  ligamentum  pisohamatum 
goes  to  the  hamulus  ossis  hamati,  the  ligamentum  pisometacarpeum  to  the  basis  ossis  meta- 
carpalis  III— Y  both  ligaments  being  really  continuations  of  the  tendon  of  the  m.  flexor  carpi 
ulnaris. 
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290.  Joints  of  the  right  hand,  articulatio  manus, 

in  supination  of  the  hand,  viewed  from  the  back  of  the  hand. 


Articulatio  manus  (continued)  (see  also  Figs.  289  and  291).  On  the  dorsal  surface,  the 
capsule  of  the  articulatio  radiocarpea  is  strengthened  by  the  ligamentum  radiocarpeum  dorsale 
(0.  T.  posterior  ligament)  which  goes  from  the  dorsal  margin  of  the  facies  articularis  carpea 
radii  particularly  to  the  os  triquetrum  and  also  to  the  ossa  lunatum  and  naviculare;  the  band 
to  the  os  naviculare  is  often  not  especially  well  developed  and  may  be  absent  altogether. 

The  articulatio  intercarpea  possesses  onthedorsal  surface  several  short  strengthening  liga¬ 
ments,  ligament  a  intercarpea  dorsalia  (0.  T.  dorsal  ligaments),  which  run  usually  transversely. 
A  powerful  ligament,  ligamentum  carpi  arcuatum  [dorsale]  is  directed  from  the  os  navi¬ 
culare  straight  to  the  os  triquetrum,  passing  over  the  os  lunatum  on  its  way;  it  assists  in 
forming  the  socket  for  the  head  of  the  os  capitatum  and  for  the  os  hamatum. 

The  articulationes  carpometacarpeae  (carpometacarpal  articulations)  are  formed  on  the 
one  side  by  the  distal  surfaces  of  the  bones  of  the  second  row  of  the  carpus,  on  the  other  side 
by  the  proximal  surfaces  of  the  ossa  metacarpalia.  Several  short  perpendicular  and  oblique  liga¬ 
ments  on  the  volar  and  dorsal  surfaces,  ligamenta  carpometacarpea  dorsalia  et  volaria  (0.  T. 
dorsal  and  palmar  ligaments)  serve  to  their  capsulae  articular  es  as  strengthening  ligaments; 
the  ligament  which  extends  from  the  hamulus  ossis  hamati  to  the  basis  ossis  metacarparlis  V 
is  called  the  ligamentum  hamatometacarpeum  (see  Fig.  289). 

The  articulationes  intermetacarpeae  (articulations  of  the  metacarpal  bones  with  one 
another)  have  their  origin  in  that  the  proximal  ends  of  the  second  to  the  fifth  metacarpal 
bone  can  move  upon  one  another  by  means  of  their  lateral  surfaces  which  are  covered  with 
cartilage.  Their  capsulae  articulares  are  strengthened  by  short  transversely  directed  fibre 
bands,  ligamenta  basium  [ossium  metacarpalium]  dorsalia  et  volaria,  of  which  there  are  four 
on  the  back  of  the  hand,  but  only  three  in  the  hollow  of  the  hand  (the  ligament  between  the 
os  metacarpale  I  and  II  is  absent)  (see  also  Fig.  289). 
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291.  Joints  of  the  right  hand,  articulatio  manus, 

in  supination  of  the  hand,  from  the  hack  of  the  hand. 

(The  surface  of  a  frozen  hand  has  been  filed  off  until  the  joint  slits  have  been  opened.) 


Articulatio  manus  (continued)  (see  also  Figs.  289  and  290).  The  joint  cavity  of  the 
articulatio  radiocarpea  is  often  connected  with  that  of  the  articulatio  radioulnaris  distalis 
(see  p.  204),  seldom  with  that  of  the  articulatio  intercarpea. 

The  slits  between  the  individual  joint  surfaces  of  the  bones  which  together  form  the 
articulatio  intercarpea  are  usually  all  connected  not  only  with  one  another,  but  also  between 
the  ossa  multangula  with  the  joint  cavities  of  the  articulationes  carpometacarpeae  of  the  second 
and  third  finger  and  intermetacarpeae  of  the  second,  third  and  fourth  finger.  Short,  strong 
ligamenta  intercarpea  interossea  extend  in  the  depth  in  a  transverse  direction  between  the 
neighboring  wrist  bones  of  the  same  row. 

The  joint  slit  of  the  articulatio  ossis  pisiformis  is  in  about  a  third  of  the  cases 
connected  with  the  articulatio  radiocarpea. 

In  the  articulationes  carpometacarpeae  of  the  second  and  third  finger  the  joint  slits 
are  usually  connected  with  those  of  the  articulatio  intercarpea,  and  with  those  of  the  articu¬ 
lationes  intermetacarpeae  between  the  second,  third  and  fourth  finger;  the  articulationes 
carpometacarpeae  and  the  articulatio  intermetacarpea  of  the  fourth  and  fifth  finger  are 
usually  separated  from  the  others,  the  articulatio  carpometacarpea  pollicis  is  separated  always. 

The  three  articulationes  intermetacarpeae  possess,  in  the  depth,  short,  transverse  liga¬ 
menta  basium  [ ossium  metacarpalium]  interossea. 

The  joint  capsules  go  off  from  the  margins  of  the  surfaces  covered  with  cartilage. 
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292.  Metacarpal  bones  and  first  phalanges  of  the 
second  to  the  fifth  finger  of  the  right  hand  with 

ligaments,  from  the  volar  surface. 

The  articulated  connections  between  the  metacarpal  bones  and  the  Hngers  are 
called  the  articulationes  metacarpophalangeae  (see  also  Fig.  293).  They  are 
formed  in  such  a  manner  that  the  base  of  each  phalanx  I  moves  upon  the  capitulum 
of  the  os  metacarpale.  A  tolerably  loose  capsula  articulates  connects  the  margins  of 
the  surfaces  covered  with  cartilage. 

Between  the  heads  of  the  second  to  the  fifth  os  metacaqiale  a  Hat  powerful 
ligamentum  capitulorum  [ossium  metacarp alium]  transversum  (0.  T.  transverse  meta¬ 
carpal  ligament)  stretches  out  transveisely  over  the  distal  end  of  the  corresponding 
spatium  interosseum  metacarpi  on  the  volar  surface.  It  is  partially  fastened  to  the 
lateral  surfaces  of  the  capitulum;  in  part  it  goes  over  into  the  volar  portion  of  the 
joint  capsule  and  there  connects  .with  the  ligamentum  accessorium  volare  and  with  a  small 
plate  of  fibrocartilage,  which  strengthens  the  joint  capsule  on  the  volar  side  and  is 
connected  with  the  base  of  the  phalanx;  in  part  it  helps  to  form  the  ligamenta  vaginalia 
tor  the  Hexor  tendons  of  the  fingers.  The  ligament  separates  the  distal  portions  of  the 
mm.  interossei  from  those  ot  the  mm.  lumbricales  in  that  the  former  run  on  the  dorsal 
surface  the,  latter  on  the  volar  surface  of  it. 
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293. 

Metacarpal  bone  and 
phalanges  of  the  third 
finger  of  the  right 
hand  with  ligaments, 

from  the  radial  side. 

The  articulationes  metacarpopha- 
langeae  (continued)  (see  also  Fig.  292) 
possess  a  ligamentum  collaterale  (0.  T. 
lateral  ligament)  as  a  strengthening  liga¬ 
ment,  one  on  the  radial  and  one  on  the 
ulnar  side  which  extends  from  the  lateral 
surface  of  the  capitulum  ossis  metacarpal  s 
obliquely  distalward  and  volarward  to  the 
base  of  the  first  phalanx.  In  addition, 
a  ligamentum  accessorium  volare  (0.  T. 
transverse  metacarpal  ligament)  w  ith  one 
limb  on  each  side,  radial  and  ulnar,  from 
the  capitulum  ossis  metacarpalis  just 
volarward  from  the  ligamentum  collaterale 
runs  arch-like  to  the,  volar  surface  of  the 
joint  and  attaches  there  to  the  border  of  the 
fibrocartilaginous  disc  (see  page  208),  on 
the  volar  surface  it  is  united  with  the 
ligamentum  capitulorum  transversum  (see 
Fig.  292). 

Articulationes  digitorum  manus 

(finger  joints)  is  the  name  of  the  movable 
connections  between  the  phalanges  of  the 
fingers.  They  arise  from  the  fact  that  the 
base  of  each  phalanx  II  is  movably  con¬ 
nected  with  the  trochlea  of  each  phalanx  I 
and  in  the  same  way  the  base  of  each  pha¬ 
lanx  III  with  the  trochlea  of  each  pha¬ 
lanx  II.  In  the  first  finger  (thumb),  only 
one  such  joint  is  present;  in  the  second 
to  the  fifth  finger  always  two.  Loose  cap- 
sulae  articulates  connect  the  margins  of 
the  cartilaginous  joint-surfaces  with  one 
another  and  are  strengthened  by  power¬ 
ful  ligamenta  collateralia  (0.  T.  lateral 
ligaments)  which  run  to  the  radial  and 
ulnar  side  in  a  manner  entirely  analogous 
to  that  in  the  articulationes  metacarpo- 
phalangeae.  Furthermoore  there  are  on 
the  volar  side  of  the  joints  as  well  as  on 
the  metacarpophalangeal  joints,  small  discs 
of  fibrocartilage,  inwoven  in  the  joint 
capsule. 
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294.  Ligaments  of  the  right  half  of  the 

from  in  front  and  somewhat  from  above. 


pelvis, 
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The  pelvis  bones  are  connected  by  means  of  two  joints :  —  the  paired  arti- 
culatio  sacroiliaca  and  the  unpaired  symphysis  ossium  pubis. 

In  the  articulatio  sacroiliaca  (see  also  Figs.  295  and  296)  the  facies 
auricularis  ossis  sacri  and  the  facies  auricularis  ossis  ilium  of  each  side  are  in  contact.. 
A  short,  tight  capsula  articular  is  connects  the  margins  of  the  cartilaginous  surfaces; 
it  is  strengthened  on  the  anterior  surface  by  the  ligamenta  sacroiliaca  anteriora, 
which,  considered  as  a  whole,  run  as  broad  thin  fibre  plate  from  the  lateral  portion 
of  the  basis  and  facies  pelvina  of  the  sacrum  transversely  to  the  medial  surface  of  the 
ilium  and  are  there  attached  in  the  periphery  of  the  linea  arcuata,  eventually  also  in 
the  sulcus  paraglenoidalis. 

The  ligamentum  iliolumbale  (0.  T.  iliolumbar  ligament)  (see  also  Fig.  295), 
must  also  be  regarded  as  a  strengthening  ligament  (in  the  wider  sense)  for  this  joint. 
This  forms  a  powerful  flat  fibre  band  which  has  its  origin  from  the  processus  transversus 
of  the  fourth  and  especially  the  fifth  lumbar  vertebra;  one  part  of  the  fibres  extends 
from  there  to  the  posterior  portion  of  the  crista  iliaca,  another  larger  part  broadens 
out  on  the  inner  surface  of  the  ala  ossis  ilium  and  on  the  upper  surface  of  the  pars 
lateralis  ossis  sacri. 
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Articulatio  sacroiliaca  (continued)  (see  also  Figs.  294  and  296).  It  is 

strengthened  on  the  posterior  surface  by  the  ligamenta  sacroiliaca  interossea  (see 
p.  214)  and  the  ligamenta  sacroiliaca  posteriora  breve  et  longum.  The  latter  form 
the  broad  mass  of  fibre  bands,  only  indistinctly  separated  from  one  another,  which 

ascend  obliquely  from  the  region  of  the  crista  sacralis  articularis  and  crista  sacralis 
lateralis  of  the  sacrum  toward  the  ala  ossis  ilium  where  they  are  attached  to  the  spmae 
iliacae  posteriores  and  between  them,  the  main  mass  of  them,  especially  the  superficial 
bands,  passing  to  the  spina  iliaca  posterior  superior;  of  these  the  fibrous  bands  which 

come  from  the  region  of  the  first,  second  and  third  sacral  vertebra  are  called  the  liga¬ 

mentum  sacroiliacum  posterius  breve ,  those  from  the  region  of  the  fourth  sacral 
vertebra,  the  ligamentum  sacroiliacum  posterius  longum.  These  ligaments  cover  over 
the  ligamenta  sacroiliaca  interossea  completely  from  behind,  are  fused  with  them  and 
lie  close  upon  them. 

Of  great  importance  for  the  form  and  firmness  of  the  pelvis  are  also  the  liga- 

mentum  sacrotuberosum  and  the  ligamentum  sacrospinosum  (see  also 
Fig.  294). 

The  ligamentum  sacrotuberosum  (0.  T.  posterior  or  great  sacrosciatic  ligament) 
arises  broad  and  thin  from  the  spinae  iliacae  posteriores  superior  et  inferior  as  well  as 
from  the  lateral  margin  of  the  sacrum  and  of  the  two  upper  coccygeal  vertebrae;  it  is 
accordingly  intimately  connected  in  its  upper  part  with  the  ligamenta  sacroiliaca  posteriora. 
The  fibres  converge  to  form  a  strong  flat  ligament  which  extends  obliquely  forward, 
downward  and  lateralward  and  becomes  attached  to  the  medial  edge  of  the  tuber  ischia- 
dicum  where  it  again  broadens  out;  a  narrow  band  which  extends  as  a  continuation  of 
some  fibre  bundles  from  this  point  along  the  medial  margin  of  the  ramus  inferior  ossis 
ischii,  is  called  the  processus  falciformis  (0.  T  falciform  ligament). 

The  ligamentum  sacrospinosum  (0.  T.  anterior  or  lesser  sacrosciatic  ligament) 
is  essentially  thinner  than  the  preceeding;  it  arises  on  the  lateral  margin  of  the  lower 
portion  of  the  sacrum  and  of  the  upper  coccygeal  vertebrae,  extends  past  the  anterior 
surface  of  the  ligamentum  sacrotuberosum  forward  and  lateralward,  narrowing  as  it  goes, 
and  is  attached  to  the  spina  ischiadica;  at  the  point  where  it  crosses  the  ligamentum 
sacrotuberosum,  it  fuses  with  it.  The  ligamentum  sacrospinosum  forms,  with  the  m.  coc- 
cygeus  (see  p.  346),  on  whose  dorsal  side  it  lies,  a  common  mass  of  variable  com¬ 
position  ;  mostly  the  muscle  bundles  predominate  and  project  beyond  the  ligament  both 
above  and  below. 

The  ligamentum  sacrotuberosum,  as  well  as  the  ligamentum  sacrospinosum,  stretches 
out  medianward  from  the  two  incisurae  ischiadicae  respectively  between  them  so  that 
these  notches  are  transformed  into  foramina  which  are  surrounded  partly  by  bone,  partly 
by  ligaments:  the  incisura  ischiadica  major  becomes  the  rounded-quadrangular  foramen 
ischiadic-um  majus  (0.  T.  great  sacrosciatic  foramen),  the  incisura  ischiadica  minor 
the  triangular  foramen  ischiadicum  minus  (0.  T.  lesser  sacrosciatic  foramen)  (see 
also  Fig.  294).  The  foramen  ischiadicum  majus  is  filled  up  in  completely  by  them,  piriformis 
(see  p.  347);  the  part  above  the  muscle  is  called  foramen  suprapin forme,  that  below 
the  muscle  foramen  in frapiri forme. 
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295.  Ligaments  of  the  right  half  of  the  pelvis, 

form  behind. 
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296.  Articulatio  sacroiliaca  dextra,  frontal  section. 

Posterior  half  of  section,  from  in  front. 

Articulatio  sacroiliaca  (continued)  (see  also  Figs.  294  and  295).  It 
possesses  an  unevenly  curved  joint  slit;  the  adjoining  articular  surfaces  are  completely 
covered  by  cartilage,  and  are  smooth,  but  they  present  several  irregular  projections  which 
fit  into  corresponding  depressions  of  the  other  bone. 

On  the  dorsal  surface  there  are  present,  as  strengthening  ligaments,  the  ligamenta 

‘  HM  HH  I 

sacroiliaca  interossea.  Under  this  name  are  included  the  mass  of  short  fibre  bands 
which  are  covered  over  completely  behind  by  the  ligamenta  sacroiliaca  posteriora  (not 
separable  from  them)  and  which  extend  obliquely  upward  and  backward  from  the  tubero¬ 
sitas  sacralis  [ossis  sacri]  to  the  tuberositas  iliaca  [ossis  ilium],  eventually,  also  to  the 
sulcus  paraglenoidalis;  they  fill  completely  they  irregular  depression  which  is  situated  behind 
the  joint  cavity  between  these  two  rough  surfaces,  and  are  not  visible  in  the  uninjured  joint. 
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297.  Symphysis  pubis  and  right  half  of  pelvis 

with  ligaments,  from  in  front  and  below. 

(Only  those  fibres  of  the  labrum  glenoidale  which  form  the  ligamentum  transversum  acetabuli 

have  been  retained.) 

The  membrana  obturatoria  is  usually  a  thin  fibre  plate  which  almost  completely 
closes  the  foramen  obturatum.  The  fibres  arise  from  the  margins  of  the  foramen,  coming  in 
the  lower  and  posterior  part  from  the  posterior  surface  of  the  same.  The  direction  of  the 
fibres  is  usually  transverse.  The  uppermost  bands  stretch  out  below  the  sulcus  obturatorius 
between  the  tubercula  obturatoria  and  transform  this  groove  into  the  short  canaiis  obturatorius 
(for  the  a.  and  vv.  obturatoriae;  n.  obturatorius).  Variably  developed  bands  of  fibres,  which 
lie  upon  the  membrane  externally,  are  connected  with  the  capsule  of  the  hip  joint  and  with 
the  ligamentum  transversum  acetabuli. 

In  the  unpaired  symphysis  ossium  pubis  (see  also  Fig.  298)  the  two  pubic  bones 
are  united  with  one  another  in  the  median  plane.  Between  the  opposing  rough  facies  symphy- 
seos,  which  are  covered  over  with  a  layer  of  hyaline  cartilage  (thicker  in  the  youth),  is  inter¬ 
calated  a  fibrocartilaginous  disc  (lamina  fibrocartilaginea  interpubica )  (0.  T.  interpubic  disc). 
This  projects  somewhat  on  the  posterior  surface  as  a  narrow  ridge;  in  front  it  broadens  essen¬ 
tially  and  is  covered  by  a  layer  of  decussating  fibres  which  are  connected  with  the  tendons  of 
the  mm.  recti  abdominis.  The  uppermost,  transverse  fibre  layer  stretches  out  between  the  upper 
margins  of  the  rami  superiores  of  the  pubic  bones  or  rather  between  the  tubercula  pubica,  and 
is  called  the  ligamentum  pubicum  superius;  lateralward  it  is  continued  on  that  side  behind  the 
tuberculum  pubicum  as  a  ridge  upon  the  pecten  ossis  pubis  (see  Fig.  294)  and  there  gives  origin 
to  a  part  of  the  m.  pectineus.  The  sharp-angled  triangular  fibrous  band  which  on  the  lower 
margin  of  the  symphysis  extends  from  the  ramus  inferior  of  one  pubic  bone  to  that  of  the  other 
and  which,  above,  is  fused  with  the  fibrocartilaginous  disc,  is  called  the  ligamentum  arcuatum 
pubis  (0.  T.  subpubic  ligament). 
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298.  Symphysis  pub  is,  opened  by  a  frontal  section. 
Posterior  half,  viewed  from  in  front. 

Symphysis  ossium  pubis  (continued)  (see  also  Fig.  297).  It  contains 

nearly  constantly  within  its  lamina  fibrocartilaginea  interpubica  a  small  medianlv 

0 

situated  joint  slit,  cavum  articulare ,  which  lies  nearer  the  posterior  margin  than  the 
anterior  and  extends  almost  over  the  upper  half  ot  the  fibrocartilaginous  mass:  the 
joint  slit  is  larger  in  the  female  than  in  the  male.  The  strands  of  tibrocartilage 
run  in  the  depth,  mostly  transversely,  between  the  two  layers  of  hyaline  cartilage  and 
are  seen  on  median  section  to  consist  of  concentrically  arranged  circular  layers. 
Cartilage  and  tibrocartilage  are  very  firmly  united  with  one  another. 
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299.  Right  hip  joint,  articulatio  coxae ,  from  in  front. 

The  thigh  bone  moves  against  the  pelvis  in  the  articulatio  coxae  (hip  joint)  (see 
also  Figs.  300 — 303),  which  arises  from  the  fact  that  the  caput  femoris  moves  upon  the  facies 
lunata  of  the  acetabulum.  The  latter  is  enlarged  by  means  of  a  high  three-cornered  connective 
tissue  ring,  labrum  glenoidale  (0.  T.  cotyloid  ligament)  (see  Figs.  301  and  303),  which  sits  upon 
the  limbus  of  the  acetabulum  and  bridges  over  the  incisura  as  the  ligamentum  transversum 
acetabuli ,  this  has  also  a  broad  attachment  to  the  margins  of  the  incisura  acetabuli  and  is 
connected  with  the  fibres  of  the  membrana  obturatoria  (see  Fig.  297). 

The  capsula  articularis  (see  Fig.  303)  is  strengthened  on  the  anterior  surface  by  the 
strong  triangular  ligamentum  iliofemorale  It  arises  below  and  near  the  spina  iliaca  anterior 
inferior,  broadens  gradually  and  is  fastened  to  the  linea  inter  trochanterica  in  its  whole  length. 
Particularly  powerful  fibre  bands  run  to  the  upper  extremity  of  the  linea  intertrochanterica 
(region  of  the  trochanter  major),  and  somewhat  weaker  ones  to  the  lower  extremity  of  the 
same.  The  ligamentum  pubocapsulare  (O.  T.  pubofemoral  ligament)  lies  on  the  medial,  inferior 
side  of  the  joint,  comes  from  the  corpus  and  ramus  superior  ossis  pubis  and  runs  partly  to  the 
upper  margin  of  the  trochanter  minor,  partly  to  the  capsule  in  the  same  region  and  to  the 
zona  orbicularis. 
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300.  Right  hip  joint,  articulatio  coxae ,  from  behind. 

(The  joint  capsule,  except  for  the  strengthening  ligaments,  has  been  removed.) 

Articulatio  coxae  (continued)  (see  also  Figs.  299  and  301 — 303).  It  possesses,  as  a 
strengthening  ligament  of  the  posterior  wall  of  the  capsule,  the  ligamentum  ischiocapsulare. 
This  broad,  thick  ligament  arises  externally  along  the  margin  of  the  acetabulum  in  the  whole 
extent  of  the  corpus  ossis  ischii.  Its  fibres  converge  somewhat,  run  obliquely  upward  and 
lateralward  and  become  attached  for  the  most  part  to  the  anterior  margin  of  the  trochanter 
major  at  the  upper  extremity  of  the  linea  intertrochanterica;  partly  they  are  fastened  to  the 
zona  orbicularis. 

Between  the  ligamenta  iliofemorale,  pubocapsulare  and  ischiocapsulare  the  capsule  is 
essentially  thinner  in  three  places;  these  places  correspond  to  the  points  where  the  bones 
forming  the  acetabulum  fuse  with  one  another.  The  triangular  field  between  the  ligamentum 
iliofemorale  and  the  ligamentum  pubocapsulare  is  exceptionally  thin;  before  it  lies  the  bursa 
iliopectinea  (see  p.  350),  which  is  sometimes  united  with  the  joint  cavity  by  an  opening  that 
varies  in  size.  Just  as  thin  or  still  thinner  is  the  region  between  the  ligamenta  pubocapsulare 
and  ischiocapsulare. 
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301.  Right  hip  joint,  articulatio  coxae , 

from  behind. 

(The  superficial  layer  of  the  capsule  and  the  ligamentum  ischiocapsulare  have  been  removed.) 

Articulatio  coxae  (continued)  (see  also  Figs.  299,  300,  302  and  303).  Its  capsule  is 
strengthened  in  the  depth  by  the  zona  orbicularis  (see  also  Fig.  303).  This  band  of  fibres, 
covered  over  completely  by  the  other  ligaments,  but  connected  intimately  with  them,  is  stron¬ 
gest  and  most  distinct  above,  behind  and  below ;  it  surrounds  the  neck  of  the  femur  like  a  ring 
and  is  connected  äbove  with  the  bone  below  the  spina  iliaca  anterior  inferior.  It  extends  there¬ 
fore,  essentially  like  a  loop,  from  this  point,  downward  behind  the  neck,  then  below  the  same  and 
thence,  before  the  same,  back  again,  upward  to  its  starting  point;  its  lateral  margin  is  formed 
of  fibres  which  run  purely  circularly. 
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302.  Right  hip  joint,  articulatio  coxae , 

from  the  medial  side. 

(The  bottom  of  the  acetabulum  has  been  chiselled  away  sufficiently  to  make  the  head  of  the 

femur  visible.) 

» 

Articulatio  coxae  (continued)  (see  also  Figs.  299 — 301  and  303).  Hidden 
inside  it  is  the  ligamentum  teres  femoris  (see  also  Fig.  303).  This  flatly  rounded 
ligament  arises  by  a  broad  origin  in  the  neighborhood  of  the  incisura  acetabuli  and 
from  the  ligamentum  transversum  acetabuli,  becomes  narrow  above  and  is  attached  in 
the  fovea  capitis  femoris.  It  lies  in  the  fossa  acetabuli  between  its  floor  and  the  medial 
inferior  surface  of  the  head  of  the  femur  so  that  the  posterior  margin  of  the  ligament, 
when  the  body  is  upright,  is  approximately  vertical  in  direction.  The  ligamentum  teres  is 
covered  over  by  the  stratum  synoviale  of  the  capsula  articularis.  Very  rarely  it  may 
be  very  thin  or  may  be  absent  altogether. 
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303.  Right  hip  joint,  articulatio  coxae. 

Frontal  section  through  the  same.  Posterior  half  of  section, 

viewed  from  in  front. 


(The  joint  surfaces  have  been  somewhat  pulled  apart.) 

Articulatio  coxae  (continued)  (see  also  Figs.  299—302).  Its  capsula  articularis 
arises  at  the  margin  of  the  acetabulum,  chiefly  outside  the  labrum  glenoidale  so  that  this  lies 
more  or  less  completely  within  the  joint  cavity.  The  capsule  is  attached  to  the  femur  in  front 
close  above  the  linea  intertrochanterica,  behind  to  the  neck  of  the  femur  medianward  from  the 
crista  intertrochanterica  in  a  line  parallel  to  the  latter  so  that  somewhat  more  than  the  medial 
half  of  the  posterior  surface  of  the  neck  of  the  femur  looks  into  the  joint  capsule.  The  stratum 
synoviale  of  the  capsule  is  continued  upon  the  ligamentum  teres  and  encloses  this  like  a  sheath. 
The  fossa  acetabuli  is  almost  completely  Idled  up  by  masses  of  fat,  synovial  villi  and  the 
ligamentum  teres. 
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Meniscus  medialis 


Ligamentum  transversum  genus 


Tuberositas  tibiae 


--  Meniscus  lateralis 


\ 

Ligamentum  cruciatum  anterius 


Ligamentum  cruciatum  posterius 


304.  Right  knee  joint,  articulatio . genus. 

Tibia  with  cartilaginous  discs,  from  above. 

The  articulated  connection  between  the  thigh  bones,  articulatio  genus  (knee 
joint)  (see  also  Figs.  305 — 312),  arises  from  the  fact  that  the  two  condyli  femoris  move 
upon  the  condyli  tibiae.  Within  the  capsula  articularis  enclosing  the  joint,  between 
the  two  bones,  two  sickle-shaped  connective  tissue  discs  are  intercalated,  the  meniscus 
lateralis  and  the  meniscus  medialis  (see  also  Figs.  306 — 308  and  311.)  These  are 
firmly  connected  at  their  extremities,  by  connective  tissue  strands  with  the  tibia.  Each 
meniscus  is  triangular  on  cross-section  (see  Fig.  311);  its  two  smooth  sides  lie  one  on 
the  appertaining  condylus  tibiae,  the  other  on  the  condylus  femoris ;  these  two  sides  meet 
in  a  sharp,  concave  margin ;  its  third,  narrowest  side  is  directed  toward  the  outer  circum¬ 
ference  of  the  joint  and  is  fused  with  its  capsule. 

The  meniscus  lateralis  (0.  T.  external  semilunar  fibrocartilage)  is  somewhat 
shorter  and  more  circular;  it  arises  anteriorly  (see  also  Fig.  224)  close  in  front  of  the 
eminentia  intercondyloidea  tibiae,  directly  in  front  of  the  tuberculum  intercondyloideum 
laterale,  and  is  fastened  by  its  posterior  extremity  to  the  posterior  slope  of  the  eminentia 
intercondyloidea,  chiefly  to  the  tuberculum  intercondyloideum  laterale,  and  a  part  of  its 
bundles  of  fibres  to  the  tuberculum  intercondyloideum  mediale. 

The  meniscus  medialis  (0.  T.  internal  semilunar  fibrocartilage)  is  longer,  broader, 
slightly  bent  and  more  sickle-shaped  (see  also  Fig.  224) ;  it  arises  anteriorly  in  front 
of  the  fossa  intercondyloidea  anterior  from  the  margo  infraglenoidalis  and  is  attached 
behind  in  the  fossa  intercondyloidea  posterior. 

Between  the  most  anterior  points  of  the  two  menisci  is  stretched  out  the  thin 
rounded  ligamentum  transversum  genus  (see  also  Figs.  306  and  307),  which  is 
composed  of  connective  tissue,  which  pretty  frequently  is  poorly  developed  and  often 
is  absent  altogether. 
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305.  Right  knee  joint,  articulatio  genus . 

Sagittal  section  at  about  the  middle  of  the  joint.  Lateral  half,  viewed 
from  the  medial  side ;  somewhat  schematic. 

(The  meniscus  lateralis  has  been  removed.) 

Articulatio  genus  (continued)  (see  also  Figs.  304,  306 — 308  and  310).  It  has  inside 
it  the  ligamenta  cruciata  genus  anterius  et  posterius.  Each  of  these  goes  from  the  surface 
turned  toward  the  fossa  intercondvloidea  of  one  condylus  femoris  downward  to  the  region  of  the 
eminentia  intercondyloidea  tibiae;  in  the  extended  position  the  anterior  ligament  is  directed 
obliquely  forward,  the  posterior  somewhat  obliquely  backward.  Together  they  assume  the  form 
of  an  X  and  are  connected  by  loose  connective  tissue  and  fat  not  only  with  one  another,  but 
also  with  the  posterior  wall  of  the  capsula  articularis.  They  are  ensheathed  by  the  synovial 
membrane. 
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306.  Right  knee  joint,  articulatio  genus, 

from  in  front. 


(The  knee  is  flexed  at  a  right  angle;  the  patella  and  the  capsule  of  the  joint  have  been  removed.) 


Articulatio  genus  (continued)  (see  also  Figs.  304,  305  and  308).  The  liga- 
mentum  cruciatum  anterius  (0.  T.  anterior  or  external  crucial  ligament)  has  a  broad 
origin  on  the  non -cartilaginous,  medial  surface  of  the  condylus  lateralis  femoris,  near 
its  posterior  margin.  From  there  on  it  becomes  narrower,  passes  as  a  flatly  rounded 
bundle  obliquely  forward,  downward  and  medianward  and  is  attached  especially  to  the 
tuberculum  intercondyloideum  mediale  and  in  the  fossa  intercondyloidea  anterior  tibiae, 
between  the  anterior  points  of  fastening  of  the  two  menisci  (see  also  Figs.  224  and  304). 
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307.  Right  knee  joint,  articulatio  genus, 

from  in  front. 

(The  knee  is  flexed  at  a  right  angle;  the  patella  and  the  capsule  of  the  joint  have  been  removed, 
the  ligämentum  cruciatum  anterius  has  been  cut  off  short  at  its  points  of  attachment.) 


Articulatio  genus  (continued)  (see  also  Figs.  304 — 306  and  308 — 312).  The  ligamen- 
tum  cruciatum  posterius  (0.  T.  posterior  or  internal  crucial  ligament)  lies  behind  the  ligamen- 
tum  cruciatum  anterius,  crosses  the  same  and  is  somewhat  stronger.  It  has  a  broad  origin  from 
the  lateral  surface  of  the  condylus  medialis  femoris  close  to  its  anterior  and  inferior  margin, 
narrows  to  a  flatly  rounded  cord  and  passes  somewhat  obliquely  downward,  backward,  and 
lateralward  to  the  fossa  intercondyloidea  posterior  tibiae  and  to  the  posterior  surface  of  the 
tibia,  behind  the  posterior  points  of  fastening  of  the  two  menisci  (see  also  Figs.  224,  304  and 
308);  one  band  of  fibres,  arising  in  the  medial  portion,  runs  behind  the  ligament  obliquely 
lateralward  to  the  posterior  part  of  the  meniscus  lateralis  (see  Fig.  308). 
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308.  Right  knee  joint,  articulatio  genus,  from  behind. 

(The  capsule,  except  for  the  strengthening  ligaments,  has  been  removed.) 

Articulatio  genus  (continued)  (see  also  Figs.  304—307  and  309—312).  The  ligaments 
which  serve  to  strengthen  the  capsule  laterally  are  called  the  ligamenta  collateralia  fibulare 
et  tibiale.  They  are  stretched  out  tight  when  the  knee  is  extended  and  slacken  when  it  is 
flexed;  this  is  clearer  in  the  flbular  ligament  than  in  the  tibial. 

The  ligamentum  collaterale  fibulare  (0.  T.  long  external  lateral  ligament)  is  a  rounded 
fibrous  cord  which  extends  from  the  epicondylus  lateralis  femoris  to  the  lateral  surface  of  the 
capitulum  fibulae.  It  is  separated  by  fatty  tissue*  from  the  capsule  of  the  joint  and  by  the 
tendon  of  the  m.  popliteus  and  the  bursa  m.  poplitei  from  the  meniscus  lateralis. 

The  ligamentum  collaterale  tibiale  (0.  T.  internal  lateral  ligament)  is  a  broader,  flat 
ligament  which  extends  from  the  epicondylus  medialis  femoris  to  the  medial  portion  of  the 
margo  infraglenoidalis  tibiae  and  thence  farther  downward.  It  is  interwoven  in  the  wall  of  the 
capsule  and  is  partly  attached  ako  to  the  meniscus  medialis.  Below  the  margo  infraglenoidalis 
it  covers  the  extremity  of  the  tendon  of  the  m.  semimembranosus  and  the  a.  genus  inferior 
medialis,  which  lies  directly  upon  the  bone. 
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309.  Right  knee  joint,  articulatio  genus ,  from  behind. 

(The  muscles  partially  fused  with  the  capsule  have  been  cut  off,  close  to  their  attachment.) 

Articulatio  genus  (continued)  (see  also  Figs.  304 — 308  and  310—312).  It  has,  on 
the  posterior  surface,  the  following  strengthening  ligaments: 

The  powerful,  flat  ligamentum  popiiteum  obliquum  (0.  T.  posterior  ligament)  extends 
from  the  region  of  the  condylus  lateralis  femoris  obliquely  medianward  and  downward ;  its  fibres 
become  lost,  partially  descending  in  the  wall  of  the  capsule  and  in  the  fascia  of  the  m.  popliteus, 
partially  by  bending  around  upward  and  going  over  into  the  tendon  of  the  m.  semimembranosus. 

The  ligamentum  popiiteum  arcuatum  is  a  somewhat  variable,  usually  horse-shoe  shaped 
band  of  fibres,  concave  above,  which  arises  in  the  region  of  the  epicondylus  lateralis  femoris 
and  becomes  lost  in  the  middle  of  the  posterior  wall  of  the  capsule  below  the  ligamentum 
popiiteum  obliquum.  From  the  convex  circumference  of  the  ligament  the  retinaculum  ligamenti 
arcuati  goes  off  with  two  converging  limbs;  it  has  a  narrow  attachment  to  the  capitulum 
fibulae;  from  the  same  place  also  a  part  of  the  m.  popliteus  arises. 
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310.  Right  knee  joint,  articulatio  genus,  from  in  front. 

(After  cutting  through  the  capsula  articularis  close  to  the  bone  the  tendinous  expansion  of 
the  m.  quadriceps  femoris  along  with  the  patella  have  been  turned  down  in  front;  the  knee 

is  flexed.) 
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Articulatio  genus  (continued)  see  also  Figs.  304  —  309,  311  and  312). 
The  capsula  articular  is  (see  also  Figs.  311  and  312)  extends  over  the  posterior  surface  of 
the  common  tendon  of  the  m.  quadriceps  femoris  in  front  close  above  the  patella  and 
goes  over  at  the  border  of  the  patella  upon  the  latter  so  that  the  whole  facies  articularis 
patellae  looks  into  the  joint  cavity.  Thence  the  capsule  runs  as  a  loose  membrane 
separated  by  abundant  fatty  tissue  from  the  ligamentum  patellae  and  from  the  adjoining 
parts  of  the  retinacula  patellae  to  the  upper  margins  of  the  two  menisci  and  to  the 
inferior  attachment  of  the  ligamentum  cruciatum  anterius.  It  then  encloses  the  two 
ligamenta  cruciata  genus  in  a  common  sheath  and  goes  over  at  the  posterior  margin  of 
the  ligamentum  cruciatum  posterius  into  the  posterior  wall.  From  the  medial  and  lateral 
margin  of  the  facies  articularis  patellae  project  two  prominent,  fatty,  synovial  folds,  plicae 
alar  es  (0.  T.  ligamenta  alaria)  which  converge  below ;  they  are  often  studded  with  synovial 
villi.  At  the  angle  of  union  of  the  same  there  arises  a  very  variable,  simple,  larger,  often 
fatty,  fold,  the  plica  synovialis  patellaris  (0.  T.  ligamentum  mucosum),  which  extends 
backward,  in  a  sagittal  direction,  free  through  the  joint  cavity  to  become  attached  at  the 
lowermost  margin  of  the  fossa  intercondvloidea  femoris ;  it  is  the  anterior  margin  of  a  large 
sagittal  fold  of  the  synovial  membrane,  originally  present  in  fetus,  ensheathing  the  ligamenta 
cruciata  and  extending  from  the  posterior  capsular  wall,  without  interruption,  as  far  as 
the  patella;  this  fold  divides  the  joint  cavity  from  behind  into  two  compartments,  corre¬ 
sponding  to  the  two  pairs  of  condyli  of  the  femur  and  of  the  tibia,  communicating  in  front 
of  the  fold.  This  original  condition  may  be  preserved  wholly  or  in  part;  usually  the 

posterior  part  containing  the  ligamenta  cruciata  from  the  most  anterior  part,  the  plica 

synovialis  patellaris,  is  separated  by  a  gap. 

The  joint  cavity  is  continued  upward  in  the  majority  of  cases  directly  into  the 
bursa  [mucosa]  suprapatellaris.  This  large  bursa,  the  upper  edge  of  which,  when 
the  knee  is  extended,  continues  upward  4  centimetres  or  still  higher  above  the  upper 

edge  of  the  patella,  lies  between  the  anterior  surface  of  the  lower  end  of  the  femur 

which  has  only  a  slight  covering  of  fat  and  the  posterior  surface  of  the  common  tendon 
of  the  m.  quadriceps  femoris  (see  Figs.  311  and  312),  and  is  intimately  fused  with  the 
latter;  it  is  separated  from  the  joint  cavity,  usually  only  incompletely  and  indistinctly, 
by  a  projecting  fold  (see  Fig.  312).  In  the  fetus  the  bursa  is  completely  shut  off  so 
that  no  connection  exists  between  the  two  cavities,  and  it  then  becomes  displaced  for 
a  variable  distance  from  above  downward  in  front  of  the  capsule  of  the  joint.  This 
condition  remains  in  adults  in  about  15  °/  of  the  cases. 
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311.  Right  knee  joint,  articulatio  genus . 

Sagittal  section  through  the  condylus  lateralis  femoris. 
Medial  half  of  section,  from  the  lateral  side. 

(The  knee  is  slightly  flexed;  the  joint  surfaces  have  been  pulled  a  little  apart.) 
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Articulatio  genus  (continued)  (see  also  Figs.  304 — 310  and  312).  The 
capsula  articularis  passes  in  front  from  the  posterior  surface  of  the  tendon  of  the  m. 
quadriceps  femoris  (see  p.  229)  to  the  anterior  surface  of  the  femur  above  the  joint 
tuberosities.  The  fold  of  the  capsule  at  the  sides  runs  near  the  margin  of  the  carti¬ 
laginous  coating,  so  that  the  region  of  the  epicondyli  remains  free  (see  Fig.  312);  the 
capsule  therefore  covers  the  cartilaginous  surfaces  and  a  part  of  the  anterior  surface  of 
the  femur  which  is  not  covered  by  cartilage,  (see  also  Figs.  310  and  312). 

To  the  tibia  the  capsule  is  attached  around  the  margo  infraglenoidalis,  a  little 
below  the  margin  of  the  cartilaginous  surfaces;  thence  it  goes  to  the  lower  margin  of 
each  of  the  two  menisci,  lines  its  lower  and  upper  surfaces  and  from  its  upper  margin 
passes  in  front  to  the  posterior  surface  of  the  patella  and  of  the  tendon  of  the 
m.  quadriceps  femoris  (see  p.  229),  laterally  and  behind  to  the  point  of  reflection  on 
the  femur. 

The  ligamentum  patellae  (see  also  Fig.  312)  is  a  flat,  very  strong  ligament 
which  goes  off  from  the  lower  margin  and  the  anterior  surface  of  the  patella  and, 
narrowing  slightly,  becomes  attached  to  the  tuberositas  tibiae  (see  also  Fig.  224);  it  is 
separated  from  the  capsula  articularis  by  thick  masses  of  fat.  The  ligament  is  partially 
a  direct  continuation  of  the  tendinous  fibres  of  the  m.  quadriceps  femoris  running  over 
the  patella  and  can  accordingly  be  considered  mechanically  as  the  terminal  tendon  of 
this  muscle;  in  this  sense  the  patella  itself  has  to  be  thought  formerly  as  a  large 
sesamoid  bone  intercalated  in  this  tendon  and  acts  also  in  such  a  manner  functionally. 
It  goes  a  litle  oblique  downward  and  lateratard  when  the  knee  is  extended,  exactly 
downward  when  it  is  flexed. 
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Articulatio  genus  (continued)  (see  also  Figs.  304 — 311).  The  cavum  arti- 
culare  is  in  open  communication  regularly  with  the  bursa  [mucosa]  musculi  poplitei 
(see  also  Fig.  447).  This  tube-like  pocket  extends  downward  and  backward  on  the  lateral 
side  in  front  of  and  below  the  tendon  of  origin  of  the  m.  popliteus  and  may  reach  till 
behind  the  articulatio  tibiofibularis ;  it  opens  into  the  joint  by  a  narrow  slit  above  the 
meniscus  lateralis,  between  this'  and  the  tendon  of  the  m.  popliteus,  but  possesses 
usually  in  addition  a  second  communicating  opening  below  the  meniscus ;  it  communicates 
sometimes  also  with  the  articulatio  tibiofibularis. 

In  front  of  the  patella  are  three  bursae:  the  bursa  praepatellaris  subcutanea 
in  the  subcutaneous  connective  tissue  in  front  of  the  fascia  lata  (see  also  Fig.  426), 
the  bursa  praepatellaris  subfascialis  (not  figured)  behind  the  fascia  lata,  between 
it  and  the  tendinous  expansion  of  the  m.  quadriceps  femoris,  and  the  bursa  praepatellaris 
subtendinea  between  the  tendon  of  the  m.  quadriceps  and  the  anterior  surface  of  the 
patella  (not  figured).  In  most  cases  these  bursae  praepatellares  occur  all  three, 
sometimes  manifoldly;  at  times  all  three  or  only  two  of  them  communicate  freely  with 
one  another;  the  size  of  these  bursae  differs  much.  They  never  communicate  with 
the  joint  cavity. 

The  bursa  infrapatellar  is  profunda  (see  also  Fig.  311)  lies  between  the  posterior 
surface  of  the  ligamentum  patellae  and  the  anterior  surface  of  the  tibiae.  It  is  separated 
from  the  cavity  of  the  knee  joint  by  masses  of  fat  and  communicates  with  it  only 
very  rarely. 

The  joint  cavity  is  connected,  in  addition,  in  most  cases,  with  the  bursa  supra- 
patellaris  (see  p.  229),  very  often  with  a  bursa  m.  semimembranosi  (see  p.  366)  or 
with  the  bursa  m.  gastrocnemii  medialis  (see  p.  367),  often  also  with  the  bursa 
m.  gastrocnemii  lateralis  (see  p.  368). 
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Corpus  femoris  -- 


Epicondylus  lateralis  - 


Ligamentum 
collaterale  fibulare 


Tendo  m.  poplitei  -  - 


Bursa  m.  poplitei _ 


Capitulum  fibulae - 


Bursa 

praepatellaris 

subcutanea 


- Meniscus  lateralis 


- Ligamentum  patellae 


Bursa  infrapatellaris 
profunda 


—  Tuberositas  tibiae 


—  Corpus  tibiae 


- Bursa  suprapatellaris 


Primitive  limit  of  the 
bursa  suprapatellaris  and 
of  the  cavum  articularc 


-  -  Cavum  articulare 


-  Patella 


Tendo  m.  quadricipitis  femoris 


312.  Right  knee  joint,  articulatio  genus , 

from  the  lateral  surface. 

(The  joint  cavity  and  several  bursae  have  been  injected  with  a  stiffening  medium  and  then 

dissected  out.) 
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Malleolus 

"medialis 


Ligamentum 

capituli 

fibulae 


Tuberositas 

tibiae 


Corpus  tibiae 


Corpus  fibulae  - 


Membrana 
interossea  — 
cruris 


Ligamentum 

malleoli 

lateralis 

anterius 


Malleolus 

lateralis 


313.  Ligaments  of  the 

right  leg,  from  in  front. 

The  tibia  and  fibula  are  united  by 
two  joints,  one  above  and  one  below, 
besides  throughout  nearly  their  whole 
length  by  the  membrana  interossea 
cruris. 

The  articulatio  tibiofibularis 

(0.  T.  superior  tibiofibular  articulation) 
(see  also  Figs.  306—308)  arises  through 
the  apposition  of  the  facies  articularis 
capituli  fibulae  to  the  facies  articularis 
fibularis  tibiae.  The  tight  capsula  arti¬ 
cularis  arises  from  both  bones  generally 
close  to  the  margin  of  the  cartilaginous 
surface.  On  the  anterior  surface  and  often 
also  on  the  posterior,  a  strengthening 
ligament,  the  ligamentum  capituli  fibu¬ 
lae  (0.  T.  anterior  and  posterior  superior 
tibiofibular  ligaments),  runs  transversely 
or  somewhat  obliquely  lateralward  and 
downward.  In  addition  the  ligamentum 
collaterale  fibulare  and  the  retinaculum 
ligamenti  arcuati  of  the  knee  joint  are 
to  be  regarded  as  strengthening  liga¬ 
ments  (in  the  wider  sense)  for  the  arti 
culatio  tibiofibularis.  The  joint  com¬ 
municates  sometimes  with  the  bursa 
[mucosa]  m.  poplitei  and  through  this 
indirectly  with  the  knee  joint. 

The  membrana  interossea  cruris 
(0.  T.  middle  tibiofibular  ligament  or 
interosseous  membrane)  is  stretched  out 
as  a  broad  lamella  between  the  cristae 
interosseae  of  the  tibia  and  fibula.  The 
fibres  usually  assume  a  course  descending 
toward  the  fibula.  Above,  between  the 
membrane  and  the  articulatio  tibio¬ 
fibularis,  there  remains  a  large  opening 
for  the  passage  of  vessels  and  nerves. 

The  syndesmosis  tibiofibularis 
(0.  T.  inferior  tibiofibular  articulation) 
(see  also  Figs.  314,  315  and  322)  is 
the  movable  union  between  the  medial 
surface  of  the  malleolus  lateralis  (above 
the  facies  articularis  malleoli  lateralis) 
and  the  incisura  fibularis  tibiae.  The 
bony  surfaces  opposed  to  one  another  are 
covered  only  sometimes  in  their  most 
anterior  portion  by  hyaline  cartilage, 
otherwise  always  by  periosteum  with  a 
fatty  substratum  in  parts;  between  the 
two,  projecting  upward  from  the  arti¬ 
culatio  talocruralis  is  a  small  slit-shaped 
pocket.  In  front  and  behind  strong  liga¬ 
ments  run  transversely  over  the  joint, 
the  ligamenta  malleoli  lateralis.  The 
ligamentum  malleoli  lateralis  anterius 
extends  as  a  flat  cord  from  the  region 
in  front  of  the  incisura  fibularis  tibiae 
obliquely  lateralward  and  downward  to 
the  anterior  surface  of  the  malleolus 
lateralis. 
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Ligamentum  malleoli 
lateralis  posterius 


Tibia— 


-  Tuber  calcanei 


Fibula 


Trochlea  tali  — 


Ligamentum 
talotibiale  posterius 

Ligamentum 

calcaneotibiale 

Ligamentum 
talocalcaneum  mediale 


Sulcus  m.  flexoris  hallucis  longi 


Ligamentum  talo- 
fibulare  posterius 


Ligamentum  talo¬ 
calcaneum  posterius 

Ligamentum 

ealcaneofibulare 


314.  Joints  of  the  right  foot,  articulationes  pedis,  from  behind. 

(The  capsulae  articulares  have  been  removed  except  for  the  strengthening  ligaments.) 

Syndesmosis  tibiofibularis  (continued).  The  ligamentum  malleoli  lateralis  poste¬ 
rius  has  a  broad  origin  from  the  region  behind  the  incisura  fibularis  tibiae  and  from  the 
posterior  margin  of  the  facies  articularis  inferior  tibiae  and  goes  obliquely  downward  to  the 
posterior  surface  of  the  malleolus  lateralis;  its  lower  fibres  are  united  with  the  ligamentum 
talofibulare  posterius,  and  help  to  enlarge  and  deepen  the  joint  cavity  for  the  trochlea  tali. 

The  foot  is  movably  united  with  the  leg  bones  by  the  articulatio  talocruralis  (ankle- 
joint)  (see  also  Figs.  315  and  316);  it  arises  from  the  fact  that  the  trochlea  tali  moves  in  the 
joint  cavity  formed  by  the  distal  end -pieces  of  the  tibia  and  fibula;  here  the  facies  superior  tali 
glides  upon  the  facies  articularis  inferior  tibiae,  the  facies  malleolaris  lateralis  tali  upon  the 
facies  articularis  malleoli  lateralis  [fibulae]  and  the  facies  malleolaris  medialis  tali  upon  the 
facies  articularis  malleoli  medialis  [tibiae] ;  the  two  malleoli  thus  embrace  fork-shaped  the 
trochlea  tali  from  two  sides.  The  capsula  articularis  arises  everywhere  close  to  the  margin  of 
the  cartilaginous  surface;  only  in  front  of  the  facies  articularis  superior  tali  goes  it  over  also 
a  part  of  the  collum  tali  which  is  free  from  cartilage;  at  the  sides  the  capsule  is  tight;  in  front 
front  and  behind  it  is  looser.  Very  powerful  strengthening  ligaments  (guiding  ligaments),  lateral 
as  ligamentum  talofibularia  et  ealcaneofibulare  (see  page  236),  medial  as  ligamentum  deltoideum 
(see  page  237),  go  from  the  two  malleoli  to  the  ankle  bones. 
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Ligamentum  malleoli  lateralis  anterius 
Ligamentum  talofibulare  anterius 

Ligamentum  talonaviculare  [dorsale] 

Pars  calcaneocuboidea  J  ijgamenti 
/  Pars  calcaneonavicularis  j  bifurcati 

/ 

Ligamentum  cuboideonaviculare 

Ligamenta 
naviculari- 
cuneiformia 
dorsalia 


Ligamentum 

cuneo- 

cuboideum 

dorsale 


\ 

\ 

Ligamentum  cuneo- 
cuboideum  interosseum 

i  Ligamentum  calcaneocuboideum  dorsale 
Ligamentum  talocaloaneum  laterale 


Ligamentum 
malleoli  lateralis- 
posterius 


Ligamentum 
talofibulare  - 
posterius 


Ligamentum  ealcaneofibulare  I 

Retinaculum  mm.  peronaeorum  inferius 


Ligamentum  talocalcaneum  interosseum 


(Compartment  for  the  m.  peronaeus  longus) 


Ligamentum  talocalcaneum  anterius 


315.  Joints  of  the  right  foot,  articulationes  pedis , 

from  the  lateral  surface. 

(The  metacarpal  bones  have  been  removed  as  well  as  the  capsulae  articulares  with  the  exception 

of  their  strengthening  ligaments.) 

Articulatio  talocruralis  (continuation).  Tli zlig amentum  talofibulare  posterius 
(0.  T.  posterior  fasciculus  of  external  lateral  ligament)  (see  Fig.  314)  arises  at  the 
malleolus  lateralis  [fibulae]  behind  the  facies  articularis  malleoli  lateralis  and  extends, 
flat,  obliquely  medianward  and  downward  to  the  region  of  the  lateral  projection  of  the 
processus  posterior  tali.  The  ligamentuni  talofibulare  anterius  (0.  T.  anterior  fasciculus 
of  external  lateral  ligament)  goes  from  the  anterior  surface  of  the  malleolus  lateralis 
medianward  to  the  lateral  surface  of  the  collum  tali.  The  ligamentum  ealcaneofibulare 
(0.  T.  middle  fasciculus  of  external  lateral  ligament)  (see  also  Figs.  314  and  317)  runs 
as  a  flat- rounded  cord  from  the  tip  of  the  malleolus  lateralis  obliquely  downward  and 
backward  to  the  lateral  surface  of  the  calcaneus;  its  outer  surface  forms  a  shallow 
groove  in  which  glide  the  tendons  of  the  mm.  peronaei. 
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Os  cunei- 
forme  1 


„^Ligamentum  deltoideum 


Os  naviculare 


Lig.  navicularicuneiforme  plantare 

Ligamentum  calcaneonaviculare  plantare 

Ligamentum  plantare  longum 

Sustentaculum  tali  des  calcaneus  j 

Ligamentum  talocalcaneum  mediale 


Calcaueus 


Tibia 


Ligamenta  naviculari- 
cuneiformia  dorsalia 


Ligamentum 
--  talotibiale  posterius 


Ligamentum  caleaneotibiale 


talocalcaneum  posterius 
Loop  for  the  attachment  of  th 
tendon  of  the  m.  flexor  halluci 
longus  in  the  sulcus  m.  flexori 
hallucis  longi 


Ligamentum  talotibiale  anterius 

Talus  \ 

Ligamentum  tibionaviculare 
Lig.  talonaviculare  [dorsale]  \  x 


316.  Joints  of  the  right  foot,  articulationes  pedis , 

from  the  medial  surface.  (The  specimen  has  been  prepared  as  for  Fig.  315.) 

Articulatio  talocruralis  (continued).  The  ligamentum  deltoideum  (0.  T.  deltoid  or 
internal  lateral  ligament  +  the  anterior  and  posterior  tibiotarsal  ligaments)  is  an  unequalsided 
quadrangular  ligamentous  mass  which  has  its  origin  on  the  medial  surface  of  the  malleolus 
medialis  [tibiae]  and  has  a  broad  attachment  to  the  talus,  calcaneus  and  os  naviculare.  This 
ligament  is  composed  of  seyeral  layers  and  is  divisible,  according  to  the  lower  attachments  of 
its  fibres,  into  the  ligamenta  talotibialia,  the  ligamentum  caleaneotibiale  and  the  ligamentum 
tibionaviculare.  The  ligamentum  talotibiale  posterius  (0.  T.  posterior  tibiotarsal  ligament) 
(see  also  Fig.  314)  is  a  thick,  broad  band  of  fibres  which  arises  behind  the  tip  of  the  malleolus 
medialis  and  is  attached  to  the  talus  close  behind  and  below  the  facies  malleolaris  medialis 
of  the  trochlea  tali,  in  front  of  the  medial  projection  of  the  processus  posterior  tali.  The  liga¬ 
mentum  talotibiale  anterius  (0.  T.  anterior  tibiotarsal  ligament),  for  the  most  part  hidden 
below  the  ligamenta  caleaneotibiale  and  tibionaviculare,  is  short  and  narrow  and  goes  off  from 
the  anterior  edge  of  the  malleolus  medialis  in  front  of  the  preceding  and  has  a  somewhat  broad 
attachment  below  the  anterior  portion  of  the  facies  malleolaris  medialis  of  the  trochlea  tali. 
The  ligamentum  caleaneotibiale  (0.  T.  internal  lateral  ligament)  (see  also  Fig.  314),  the  most 
superficial  part  of  the  ligamentum  deltoideum,  has  a  broad  origin  on  the  medial  surface  of 
the  malleolus  medialis  near  its  inferior  extremity  and  runs  downward  to  the  posterior  margin 
of  the  sustentaculum  tali  of  the  calcaneus.  The  ligamentum  tibionaviculare  has  a  broad  attach¬ 
ment  to  the  anterior  margin  and  the  tip  of  the  malleolus  medialis  just  above  the  ligamentum 
talotibiale  anterius  and,  broadening,  goes  to  the  dorsal  and  medial  surface  of  the  os  naviculare 
as  well  as  to  the  medial  margin  of  the  ligamentum  calcaneonaviculare  plantare;  at  its  origin 
and  behind  it  is  partially  hidden  beneath  the  ligamentum  caleaneotibiale.  The  medial  surfaces 
of  the  ligamenta  talotibiale  posterius  and  caleaneotibiale  form  a  groove  for  the  tendon  of  the 
m.  tibialis  posterior. 


238 


Joints  of  the  Lower  Extremity. 


Ossa  metatarsalia 

I  II 


Ligamentum  talocalcaneum  posterius 


Ligamenta  tarsometa- 
tarsea  dorsalia 


Ligamenta  inter- 
cuneiformia  dorsalia 


Ligamenta  basium 
[ossium  meta- 
tarsalium]  dorsalia 


Ligamentum  cuneo- 
cuboideum  dorsale 


Ligamentum  cuboideo- 
naviculare  dorsale 
Pars  calcaneo- 

cuboidea  ligamenti 
Pars  calcaneo-  bifurcati 
navicularis 

Ligamentum 

calcaneocuboideum  dorsale 

Ligamentum  talocalcaneum 
laterale 

Retinaculum  mm.  peronaeorum 
inferius 


Ligamentum  calcaneofibulare 
(cut  through) 


Ligamenta  naviculari- 
cuneiformia  dorsalia 


Ligamentum  talo- _ 

naviculare  [dorsale] 


Tendo  m.  peronaei 
brevis  (cut  through) 


317.  Joints  of  the  right  foot,  articulationes  pedis, 

viewed  from  the  back  of  the  foot. 

(The  ossa  metatarsalia  have  been  sawed  through  in  the  middle,  the  capsulae  articulares  have 

been  removed  except  for  the  strengthening  ligaments.) 
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The  tarsal  bones  can  move  upon  one  another  by  the  articulationes  intertarseae 
(0.  T.  articulations  of  the  tarsus);  these  are  formed  by  each  individual  tarsal  bone  being  able 
to  move  with  its  cartilaginous  joint  surfaces  upon  the  corresponding  surfaces  of  the  neighboring 
tarsal  bones.  The  capsulae  articular  es  of  the  individual  joints  thus  arising  (see  p.  245)  are 
strengthened  usually  by  short  fibrous  bands,  the  ligamenta  talocalcanea  and  the  ligamenta  tarsi. 

Between  the  talus  and  the  calcaneus  are  found  five  ligamenta  talocalcanea  (0.  T. 
ligaments  connecting  the  os  calcis  and  the  astragalus):  (1)  the  ligamentum  talocalcaneum 
posterius  (0.  T.  posterior  calcaneoastragaloid  ligament)  (see  also  Figs.  314  and  316)  goes  from 
the  two  projections  of  the  processus  posterior  tali  to  the  upper  suriace  of  the  calcaneus  imme¬ 
diately  behind  the  facies  articularis  posterior  and  bridges  over  at  its  origin  the  sulcus  m. 
flexoris  hallucis  longi  of  the  talus;  (2)  the  ligamentum  talocalcaneum  anterius  (see  Figs.  315 
and  318)  is  a  broad  band  of  fibres  which  is  stretched  out  in  the  sinus  tarsi  behind  the  liga¬ 
menta  talocalcanea  laterale  et  interosseum,  on  the  anterior  side  of  the  articulatio  talocalcanea 
(see  p.  240),  between  the  lower  surface  of  the  talus  and  the  upper  surface  of  the  calcaneus, 
immediately  in  front  of  their  facies  articularis  posterior;  (3)  the  ligamentum  talocalcaneum 
mediale  (0.  T.  internal  calcaneoastragaloid  ligament)  (see  Figs.  314,  316  and  320)  is  a  narrow 
bundle  which  extends  from  the  medial  tubercle  of  the  processus  posterior  tali  almost  horizon¬ 
tally  to  the  posterior  margin  of  the  sustentaculum  tali  of  the  calcaneus;  (4)  the  ligamentum 
talocalcaneum  laterale  (0.  T.  external  calcaneoastragaloid  ligament)  (see  also  Figs.  315  and 
318)  is  the  foremost  one,  has  a  broad  origin  from  the  lateral  and  inferior  surface  of  the  collum 
tali  and  runs  at  the  entrance  into  the  sinus  tarsi  obliquely  downward,  forward  and  lateralward 
to  the  upper  surface  of  the  calcaneus;  (5)  the  ligamentum  talocalcaneum  interosseum  (0.  T. 
interosseous  ligament)  (see  Figs.  315  and  318)  fills  up  the  sinus  tarsi  and  consists  of  several 
broad,  usually  short,  bands  of  fibres  which  go  from  the  sulcus  tali  to  the  sulcus  calcanei;  in 
front  it  is  partially  covered  over  and  sometimes  only  indistinctly  separable  from  the  ligamen¬ 
tum  talocalcaneum  laterale.  The  sinus  tarsi  contains  also  masses  of  fat  and  in  these,  near  the 
ligamentum  talocalcaneum  laterale,  there  is  often  a  bursa,  the  bursa  sinus  tarsi  (not  figured). 

On  the  back  of  the  foot  are  the  following  ligamenta  tarsi  dorsalia :  the  ligamen¬ 
tum  talonavicular e  [dorsale]  (0.  T.  superior  astragalonavicular  ligament)  (see  also  Figs.  315 
and  316)  extends  as  a  broad  ligament  from  the  upper  surface  of  the  collum  tali  to  the  upper 
surface  of  the  os  naviculare;  the  ligamentum  bifur catum  (see  also  Figs.  315,  318  and  322)  has 
a  broad  origin  near  the  anterior  margin  of  the  dorsal  surface  of  the  calcaneus  in  front  of  the 
ligamentum  talocalcaneum  laterale  and  divides  fork-like  into  the  stronger  pars  calcaneonavicu- 
laris  (0.  T.  superior  or  external  calcaneonavicular  ligament),  reaching  wide  into  the  depth, 
which  is  attached  to  the  posterior  lateral  angle  of  the  os  naviculare,  and  into  the  pars  cal- 
caneocuboidea  (0.  T.  internal  calcaneocuboid  ligament)  which  goes  to  the  upper  surface  of  the 
os  cuboideum;  the  ligamentum  calcaneocuboideum  dorsale  (0.  T.  external  calcaneocuboid 
ligament)  (see  also  Figs.  315  and  318)  runs  lateralward  from  the  preceding  from  the  upper 
surface  of  the  calcaneus  to  the  upper  surface  of  the  os  cuboideum;  the  ligamentum  cuboideo- 
naviculare  dorsale  (see  also  Figs.  315  and  318)  stretches  out  transversally  between  the  upper 
surfaces  of  the  os  naviculare  and  the  os  cuboideum;  the  ligamenta  navicularicuneiformia  dorsalia 
(see  also  Figs.  315  and  316)  are  from  four  to  five  fibrous  bands  which  extend  from  the  dorsal 
surface  of  the  os  naviculare  to  the  upper  surfaces  of  the  three  cuneiform  bones;  the  two  liga¬ 
menta  intercuneiformia  dorsalia,  sometimes  still  further  subdivided,  pass  transversely  from  the 
dorsal  surface  of  one  cuneiform  bone  to  that  of  the  adjoining  bone;  the  ligamentum  cuneocuboi- 
deum  dorsale  (see  also  Fig.  315)  is  a  ligament  (frequently  divided)  extending  from  the  upper 
surface  of  the  third  cuneiform  bone  to  that  of  the  cuboid  bone. 

The  articulationes  tarsometatarseae  [Lisfranci]  (0.  T.  tarsometatarsal  articula¬ 
tions)  (see  also  pp.  243  and  245)  are  strengthened  by  seven  (or  more)  short  ligamenta  tarso- 
n> etatarsea  dorsalia;  these  extend  from  the  dorsal  surfaces  of  the  ossa  cuneiformia  and  from  the 
os  cuboideum  straight  or  obliquely  forward  to  the  bases  ossium  metatarsalium ;  in  this  way 
the  second  metacarpal  bone  is  connected  with  all  three  cuneiforni  bones. 

The  articulationes  intermetatarseae  (0.  T.  articulations*  of  the  metatarsal  bones 
with  each  other)  (see  also  pp.  243  and  245)  possess  three  ligamenta  basium  [ossium  metatarsa¬ 
lium]  dorsalia  which  are  stretched  out  transversely  between  the  dorsal  surfaces  of  the  proxi¬ 
mal  ends  of  the  second  to  the  fifth  os  metatarsale. 
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318.  Joints  of  the  right  foot,  articulationes  pedis, 

viewed  from  the  back  of  the  foot. 

(The  talus  has  been  removed  as  have  also  the  cuneiform  bones  and  the  metacarpal  bones;  the 
capsulae  artieulares  have  been  removed  except  for  the  strengthening  ligaments.) 

Articulationes  intertarseae  (continued). 

The  talus  is  movably  united  with  the  calcaneus  and  with  the  os  naviculare  with  con¬ 
stant  formation  of  two  separate  joint  cavities  (see  also  Fig.  322).  The  posterior  joint 
cavity  is  situated  between  the  facies  articularis  calcanea  posterior  of  the  talus  and  the  facies 
articularis  posterior  of  the  calcaneus;  this  union  is  called  the  articulatio  talocalcanea; 
its  capsula  articularis  goes  off  from  the  bone  usually  near  the  margins  of  the  cartilaginous 
surfaces;  the  strengthening  ligaments  belonging  here  are  the  ligamenta  talocalcanea  posterius, 
anterius  et  mediale  (see  p.  239);  the  ligamentum  calcaneotibiale  and  the  ligamentum  calcaneo- 
fibulare  are  likewise  entitled  to  the  same  designation.  The  anterior  joint  cavity  lies  between 
the  facies  artieulares  calcaneae  media  et  anterior  of  the  talus  and  the  facies  artieulares  media 
et  anterior  of  the  calcaneus  as  well  as  between  the  facies  articularis  navicularis  of  the  talus  and 
the  proximal  joint  surface  of  the  os  naviculare;  besides,  the  joint  concavity  is  made  still  more 
complete  for  the  caput  tali  by  means  of  the  ligamentum  calcaneonaviculare  plantare  (see  p.  242) 
and  the  fibrocartilago  navicularis  enclosed  in  this,  as  well  as  by  the  pars  calcaneonavicularis 
ligamenti  bifurcati  (see  p.  239);  this  anterior  joint  union  is  known  as  the  articulatio  talo- 
calcaneonavicularis;  its  most  anterior  portion  is  also  known  separately  as  the  articulatio 
talonavicularis ;  its  capsula  articularis  leaves  the  bones  for  the  most  part  near  the  margins 
of  the  cartilaginous  surfaces;  lying  close  upon  the  capsule,  as  a  strengthening  ligament  of  the 
same,  is  the  ligamentum  talonaviculare  [dorsale]  (see  p.  239)  while  the  ligamenta  talocalcanea 
laterale  et  interosseum  (see  r>.  239)  are  separated  from  it  by  masses  of  fat;  in  addition,  the 
ligamentum  calcaneonaviculare  plantare  and  the  pars  calcaneonavicularis  ligamenti  bifurcati, 
and  (indirectly)  also  the  ligamentum  tibionavn  ulare,  have  to  be  designated  as  strengthening 
ligaments. 
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longi  (cut  through) 


- Tendo  m.  flexoris  hallucis 

longi  (cut  through) 


- Tendo  m.  tibialis  posterioris 

(cut  through) 


319.  Joints  of  the  right  foot,  articulationes  pedis , 

viewed  from  the  sole  of  the  foot. 

(The  ossa  metatarsalia  have  been  sawed  through  in  the  middle,  the  capsulae  articulares  with 
the  exception  of  the  strengthening  ligaments  have  been  removed.) 

Articulationes  intertarseae  (continued).  Their  capsules  are  strengthened  in  the  sole 
of  the  foot  by  the  ligamenta  tarsi  plantaria .  The  strongest  of  them  is  the  ligamentum 
plantare  longum  (0.  T.  long  calcaneocuboid  or  long  plantar  ligament)  (see  also  Fig.  320).  It  is 
very  broad  and  powerful,  arises  from  the  lower  surface  of  the  calcaneus  in  front  of  the  tuber  cal¬ 
canei  and  extends  with  its  main  to  the  tuberositas  ossis  cuboidei.  As  a  continuation  of  its 
most  superficial  bundles  it  sends  thin  diverging  fibrous  strips  to  the  proximal  ends  of  the  ossa 
metatarsalia  II — V  which  bridge  over  the  groove  for  the  tendon  of  the  m.  peronaeus  longu6. 


242 


Joints  of  the  Lower  Extremity. 


Ligamentum  ealcaneocuboideum  plantare 


Os  cuboidenm  - 


Ligamentum  cuboideonaviculare  plantare 

A 


Sulcus  m.  peronaei 
[longi] 

Tuberositas  ossis 
cuboidei 


Deep  layer  of  the 
ligamentum  plantare 
longum 


Fibrocartilago  navicularis 

Ligamentum  calcaneo 
naviculare  plantare 


Sustentaculum  tali 
of  the  calcaneus 


Sulcus  m.  flexoris  hallucis 
longi 


Calcaneus 


^  Groove  for  the  tendo 
✓  m.  flexoris  digitorium  longi 

Ligamentum  talocalcaneum 
mediale 
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320.  Joints  of  the  right  foot,  articulationes  pedis, 

viewed  from  the  sole  of  the  foot. 

(The  cuneiform  bones  and  the  metatarsal  bones  have  been  removed;  the  superficial  layer  and 
the  most  anterior  processes  of  the  ligamentum  plantare  longum  have  been  cut  off,  the  capsulae 
articulares  except  the  strengthening  ligaments  have  been  removed.) 

Articulationes  intertarseae  (continued).  IAgamenta  tarsi  plantaria  (conti¬ 
nued).  The  ligamentum  ealcaneocuboideum  plantare  (0.  T.  short  calcaneocuboid  or  short  plan¬ 
tar  ligament)  (see  also  Fig.  319)  is  a  broad  band  of  short  fibres  which  go  from  the  anterior  end 
of  the  lower  surface  of  the  calcaneus  to  the  lower  surface  of  the  os  cuboideum;  they  are  par¬ 
tially  covered  by  the  ligamentum  plantare  longum  which  lies  more  superficially  and  is  more 
or  less  intimately  fused  with  it. 

The  ligamentum  calcaneonavicular e  plantare  (0.  T.  inferior  calcaneonavicular  ligament) 
(see  also  Figs.  316,  318  and  319)  arises  as  a  thick,  broad  mass  of  fibres  from  the  anterior 
and  medial  margin  of  the  sustentaculum  tali  of  the  calcaneus  and  is  fastened  to  the  posterior 
end  of  the  inferior  and  medial  surface  of  the  os  naviculare.  The  ligament,  the  bands  of  which 
extend  essentially  from  behind  forward  and  connect  dorsalward  with  the  ligamentum  tibio- 
naviculare,  forms  a  trough  which  is  concave  upward  and  lateralward  (see  Fig.  318);  its  upper 
concave  surface  is  lined  by  synovial  membrane,  belongs  to  the  articulatio  talocalcaneonavicu- 
lahs  and  forms  a  part  of  the  socket  for  the  caput  tali  (see  p.  240).  At  the  junction  of  the  in¬ 
ferior  with  the  medial  surface  a  slightly  curved  fibro-cartilaginous  disc,  fibrocartilago  navicu¬ 
laris ,  is  enclosed  (see  Fig.  318).  The  medial,  inferior  surface  of  the  ligament  is  hollowed  out  to 
form  a  shallow  groove  and  serves  for  the  reception  of  the  tendon  of  the  m.  tibialis  posterior. 
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321-  Joints  of  the  right  foot,  articulationes  pedis , 

viewed  from  the  sole  of  the  foot. 

(The  calcaneus  and  talus  have  been  removed  at  the  so-called  articulatio  tarsi  transversa 
[Choparti].  The  os  metatarsale  I  has  been  completely  excised,  the  ossa  metatarsalia  II — V 
have  been  sawed  through  in  the  middle.  The  capsuläe  articulares,  with  the  exception  of  the 

strengthening  ligaments,  have  been  removed.) 

Articulationes  intertarseae  (continued).  Ligamenta  tarsi  plantaria  (con¬ 
tinued).  The  ligamentum  cuboideonaviculare  plantare  (see  also  Figs.  319  and  320)  is  stretched 
out  between  the  plantar  surface  of  the  os  cuboideum  and  the  os  naviculare.  The  ligamenta 
navicularicuneiformia  plantaria  (see  also  Figs.  316  and  319)  are  three  short  bands  of  fibres 
passing  directly  or  obliquely  forward,  which  extend  from  the  plantar  surface  of  the  os  navi¬ 
culare  to  the  plantar  surfaces  of  the  ossa  cuneiformia.  The  two  ligamenta  intercuneiformia 
plantaria  run  as  short  fibre  bundles  transversely  between  the  plantar  surfaces  Of  the  ossa 
cuneiformia.  The  ligamentum  cuneocuboideum  plantare  goes  as  a  broad  band  from  the  under 
surface  of  the  os  cuneiforme  III  obliquely  lateralward  and  backward  to  the  plantar  surface 
of  the  os  cuboideum. 

The  articulationes  tarsometatarseae  [Lisfranci]  (see  also  pp.  239  and  245)  have 
plantarward  a  large  number  of  strengthening  ligaments, ligamenta  tarsometatarsea  plantaria, 
which,  partly  shorter,  partly  longer,  run  on  the  plantar  surface  from  the  ossa  cuneiformia  and 
from  the  os  cuboideum  to  the  bases  ossium  metatarsalium. 

The  articulationes  intermetatarseae  (see  also  pp.  239  and  245)  are  strengthened 
plantarward  by  three  ligamenta  basium  [ossium  metatarsalium]  plantaria  (see  also  Fig.  319) 
which  spread  out  on  the  plantar  surface  transversely  between  the  proximal  ends  of  the  second 
to  the  fifth  metatarsal  bone. 
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322.  Joints  of  the  right  foot,  articulationes  pedis, 

from  the  back  of  the  foot. 


(The  surface  of  a  frozen  foot  has  been  filed  off  until  the  joint  cavities  have  been  opened.) 


Joints  of  the  Lower  Extremity. 
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Articulationes  pedis. 

Articulationes  intertarseae.  The  joint  slits  of  the  articulatio  talocalcanea  and 
of  the  articulatio  talocalcaneonavicularis  (see  p.  240)  are  completely  closed  off  not  only  from  one 
another,  but  also  from  the  neighboring  joint  slits;  the  articulatio  talonavicularis  is  only  a  part 
of  the  articulatio  talocalcaneonavicularis  (see  p.  240). 

In  the  formation  of  the  articulatio  calcaneocuboidea  the  facies  articularis  cuboidea  of  the 
calcaneus  moves  upon  the  proximal  joint  surface  of  the  os  cuboideum;  its  capsula  articularis 
arises  close  to  the  margins  of  the  cartilaginous  surfaces;  the  joint  cavity  is  not  connected  with 
adjoining  ones.  The  articulatio  calcaneocuboidea  and  the  articulatio  talonavicularis  are  also 
designated  in  common  by  the  name  articulatio  tarsi  transversa  [Choparti] ;  their  joint  cavities 
form  together  a  surface  interrupted  by  the  ligamentum  bifurcatum  the  cross-section  of  which 
is  curved  go -like. 

The  articulatio  cuneonavicularis  is  the  joint  between  the  distal  surface  of  the  os  naviculare 
and  the  proximal  surfaces  of  the  ossa  cuneiforinia;  the  capsula  articularis  surrounds  these  joint 
surfaces,  but  in  addition  also  those  by  which  the  ossa  cuneiforinia  articulate  with  one  another 
and  those  by  which  the  os  cuboideum  glides  upon  the  os  cuneiforme  III  and  usually  also  on 
the  os  naviculare;  the  capsule  is  attached  everywhere  close  to  the  margin  of  the  cartilaginous 
surfaces.  The  joint' cavity  is  connected  as  a  rule,  between  the  first  and  second  cuneiform  bones 
with  the  cavity  of  the  articulatio  tarsometatarsea  of  the  os  metatarsale  II  (and  through  this 
also  with  that  of  the  os  metatarsale  III).  Short  ligaments  extend  in  the  depth  between  the 
cuneiform  bones  and  also  between  the  third  cuneiform  bone  and  the  cuboid  bone:  two  ligamenta 
inter cuneif or mia  interossea  and  one  ligamentum  cuneocuboideum  interosseum  (see  also  Fig.  322). 

In  the  formation  of  the  articulationes  tarsometatarseae  [Lis fraud]  the 
proximal  joint  surfaces  of  the  bases  ossium  metatarsalium  are  in  contact  with  the  distal  joint 
surfaces  of  the  ossa  cuneiforinia  and  of  the  os  cuboideum.  The  places  of  junction  form,  in  general, 
a  surface  convex  from  the  medial  toward  the  lateral  side,  which  is  interrupted  at  the  os  cunei¬ 
forme  II,  in  that  the  os  metatarsale  II  reaches  further  proximalward  than  the  others;  there  is 
besides  a  less  abrupt  break  in  surface  between  the  os  cuneiforme  III  and  the  os  cuboideum. 
Usually  three  separate  joint  capsules  are  present:  the  first  between  the  os  cuneiforme  I  and  os 
metatarsale  I  (sometimes  also  os  metatarsale  II),  the  second  between  the  ossa  cuneiforinia  I,  II 
et  III  and  the  ossa  metatarsal ia  II  et  III,  the  third  between  the  os  cuneiforme  III,  the  os 
cuboideum  and  the  ossa  metatarsalia  IV  et  V;  the  second  joint  cavity  is  usually  connected 
with  that  of  the  articulatio  cuneonavicularis.  Their  capsules  arise  everywhere  from  the  bones 
close  to  the  margin  of  the  cartilaginous  surfaces.  From  the  lateral  surfaces  of  the  ossa  cunei- 
formia  and  the  os  cuboideum  fibrous  strands  of  variable  development  run  in  the  depth  to  the 
neighboring  lateral  surfaces  of  the  bases  ossium  metatarsalium  II  —  IV;  they  are  called  liga¬ 
menta  cuneometatarsea  interossea  (see  also  Fig.  321)  and  ligamentum  cuboideometatarseum  interosseum , 
respectively  (not  figured). 

The  articulationes  intermetatarseae  are  formed  in  that  the  proximal  ends  of 
the  (first)  second  to  the  fifth  os  metatarsale  are  in  contact  with  the  cartilaginous  surfaces  opposed 
to  one  another.  The  joint  slits  communicate  with  those  of  the  corresponding  articulatio 
tarsometatarsea;  the  capsulae  articulares  arise  from  the  bones  close  to  the  margin  of  the  cartila¬ 
ginous  surfaces.  Three  ligamenta  basium  [ossium  metatarsalium]  interossea  extend,  in  the  depth, 
between  the  neighboring  surfaces  of  the  bases  ossium  metatarsalium. 

The  articulationes  metatar sophalangeae  and  the  articulationes  digi- 
torum  pedis  (0.  T.  articulations  of  the  phalanges)  present  as  regards  their  capsules  and  liga¬ 
ments,  essentially  the  same  relations  as  do  the  corresponding  joints  in  the  hand  (see  pp.  208 
and  209).  The  sole  difference  is  that  the  ligamentum  capitulorum  [ossium  metatarsalium ]  trans- 
versum  extends  from  the  first  to  the  fifth  os  metatarsale. 
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Appendix 

Roentgenograms. 

Preliminary  Remarks  upon  their  interpretation. 

The  designations  ventro-dorsal,  dorso-volar,  occipito-frontal,  etc.,  indicate 
the  course  of  the  roentgen  rays  during  the  preparation  of  tlie  photographs.  The 
term  ventro-dorsal,  for  example,  means  that,  on  taking  the  picture,  the  roentgen 
tube  was  placed  ventral  from  the  body  or  from  the  part  of  the  body  concerned, 
the  photographic  film  dorsal  from  it,  so  that  the  roentgen  rays  passed  through 
the  body,  or  the  part  of  the  body  concerned,  in  a  direction  from  the  ventral  toward 
the  dorsal  surface.  If,  on  considering  an  x-ray  photograph,  we  think  of  the  eye 
of  the  observer  as  situated  at  the  site  of  the  roentgen  tube,  the  following  facts 
must  be  borne  in  mind: 

On  ordinary  central  projection,  the  parts  of  a  bodily  object  that  lie  nearer 
to  the  observer  appear  somewhat  larger  and  their  contours  look  more  sharp  than 
those  that  lie  further  away.  The  picture  produced  by  the  roentgen  rays  follows 
this  law  only  in  this  far,  namely  that  in  it  also  the  parts  lying  nearer  the  tube 
are  larger  in  the  picture  than  those  that  are  further  away;  but  it  deviates  from 
that  law  in  that  the  contours  of  the  parts  that  lie  nearer  the  tube  appear  to  be 
less  sharp  than  those  that  are  farther  removed  from  the  tube,  that  is  to  say,  than 
those  that  lie  nearer  to  the  photographic  film.  Thus  the  perspective  size-relations 
are  precisely  the  same  in  the  two  processes,  whereas  the  sharpness  of  the  contours 
is  in  direct  opposition. 

In  the  preparation  of  the  explanatory  tracings,  in  order  to  make  the  pictures 
like  those  of  ordinary  central  projection  and  accordingly  more  easily  understandable 
for  the  non-expert— in  conscious  contrast  to  the  reproduction  in  the  x-ray  pic¬ 
tures—,  the  contours  of  the  parts  lying  nearer  the  observer  (and  the  roentgen 
tube)  have  been  drawn  more  heavily,  and  vice  versa.  Accordingly,  the  differences 
in  the  heaviness  of  the  lines  have,  in  general,  a  relative  value  for  the  spot  concerned 
and  its  immediate  neighborhood  only  but  not  for  the  whole  picture;  on  comparison 
of  different  pictures,  they  do  not  permit  conclusions  to  be  drawn  regarding  the 
absolute  depth  relations. 

Contours,  which  on  ordinary  observation  of  an  organ  would  be  covered  by 
parts  of  the  same  organ  or  by  other  organs,  I  have  represented  by  interrupted 
lines.  A  different  kind  of  line  has  been  used  for  different  organs,  for  example,  for 
the  odd  vertebrae - ,  for  the  even  vertebrae - etc. 

I  have  emphasized  especially  the  intersection  of  contours,  the  more  distant 
contour  being  always  designated  as  such  by  interruptions. 

When  two  contours  coincide  I  have,  when  necessary  for  clearness,  used  the 
method  of  map  makers,  that  is  to  say,  I  have  drawn  the  contours  along-side  of 
one  another. 


Roentgenograms. 


323a.  Skull,  occipitofrontal. 

Size,  3 : 5. 


Roentgenograms. 
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323aa.  Skull,  occipitofrontal. 

Size,  3  :  5. 

Tracing  for  figure  IX. 

The  vertebrae  have  not  been  outlined. 


Roentgenograms 


323b.  Skull,  dextrosinistral. 

Size,  1 :  2. 

For  interpretation,  see  figure  324  a. 


Roentgenograms. 
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323  bb.  Skull,  dextrosinistral. 

Axis  of  x-rays  entering  a  little  above  the  porus  acusticus  externus  dexter.  Size,  1  :  2. 

Tracing  for  figure  323  b. 

The  vertebrae  have  not  been  outlined. 


Roentgenograms 


324a.  Thoracic  vertebrae  with  adjacent  ribs,  ventrodorsal. 

Size,  4  :  5. 


Roentgenograms. 
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324aa.  Thoracic  vertebrae  with  adjacent  ribs,  ventrodorsal. 

Size,  4  :  5.  Tracing  for  figure  324a. 


Roentgenograms 


325a.  Right  shoulder. 

Arm  rolled  medialward;  ventrodorsal. 

Axis  of  x-rays  entering  obliquely  from  in  front  and  above. 

Size,  4 :  5. 


Roentgenograms. 
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325aa.  Right  shoulder. 

Arm  rolled  medialward;  ventrodorsal. 

Axis  of  x-rays  entering  obliquely  from  in  front  ancl  above. 

Size,  4  :  5. 

Tracing  for  figure  325  a. 


Roentgenograms 


325b.  Right  shoulder. 

Arm  abducted,  vola.  of  the  supinated  hand  directed  ventralward;  ventrodorsal 

Size,  1 :  2. 

Figures  325b— 325 cc  were  made  from  the  same  person. 


Roentgenograms. 


325bb.  Right  shoulder. 

Arm  abducted,  vola  of  the  supinated  hand  directed  ventralward;  ventrodorsal. 

Size,  1 : 2. 

Tracing  for  figure  325  b. 

Figures  325  b  — 325  cc  were  made  from  the  same  person. 


Roentgenograms 


325c.  Right  shoulder. 

Arm  abducted  (by  almost  90°),  vola  of  the  supinated  hand 
directed  upward;  ventrodorsal. 

Size,  1  :  2. 

Figures  325b— 325 cc  were  made  from  the  same  person. 


Roentgenograms. 


Tuberculum  majus  Acromion  Pror  COracoideus  Clavicula  Costa  I 


325cc.  Right  shoulder. 

Arm  abducted  (by  almost  90°), 
vola  of  the  supinated  hand  directed  upward;  ventrodorsal 

Size,  1  :  2. 

Tracing  for  figure  325  c. 

Figures  325b — 325 cc  were  made  from  the  same  person. 


Roentgenograms 
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326a.  Right  elbow  joint. 

Extended,  hand  supinated;  volodorsal. 
Size,  1 : 1. 


Roentgenograms. 
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326aa.  Right  elbow  joint. 

Extended,  hand  supinated;  volodorsal. 

Size,  1  :  1. 

Tracing  for  figure  320 a. 


Roentgenograms. 


326b.  Right  elbow  joint. 

Extended,  hand  supinated;  radioulnar. 

Size,  1  :  1. 


Roentgenograms. 
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326bb.  Right  elbow  joint. 

Extended,  hand  supinated;  radioulnar. 

Size,  1:1. 

Tracing  for  figure  326  b. 


Roentgenograms 


326c.  Right  elbow  joint. 

Flexed  at  a  right  angle,  hand  supinated;  radioulnar. 

Size,  1 : 1. 


Roentgenograms. 
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326cc.  Right  elbow  joint. 

Flexed  at  a  right  angle,  hand  supinated;  radioulnar. 

Size,  1  :  1. 


Tracing  for  figure  326  c. 


Roentgenograms. 


327a.  Right  hand,  extended  and  pronated;  dorsovolar. 

For  interpretation,  see  figure  327  aa. 

Size,  4 :  5. 


Roentgenograms. 


327 aa.  Right  hand,  extended  and  pronated;  dorsovolar. 

The  axial  rays  are  directed  toward  the  articulatio  carpometacarpea  III. 

Size,  4  :  5. 

Tracing  for  figure  327  a. 


Roentgenograms. 


327b.  Right  hand,  extended  and  supinated,  in  ulnar  abduction;  volodorsal. 

For  interpretation,  see  figure  327  bb.  Size,  4  :  5. 

Figure  327  b— 327  cc  were  taken  from  the  same  hand. 


Roentgenograms. 
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327  bb.  Right  hand,  extended  and  supinated,  in  ulnar  abduction ;  volodorsal. 
The  axial  rays  are  directed  to  the  corpus  ossi  capitati.  Size,  4:5. 

Tracing  for  figure  327  b. 

Figures  327  b— 327  cc  were  made  from  the  same  hand. 


Roentgenograms. 


327c.  Right  hand,  extended  and  supinated,  in  radial  abduction;  volodorsal. 

For  interpretation,  see  figure  327  cc.  Size,  4  :  5. 

Figures  327  b— 327  cc  were  made  from  the  same  hand. 


Roentgenograms. 


327  cc.  Right  hand,  extended  and  supinated,  in  radial  abduetton ;  volodorsal. 

The  axial  ray  were  directed  to  the  corpus  ossis  capitati.  Size,  4:5. 

Tracing  for  figure  327  c. 

Figures  327 h — 327 cc  were  made  from  the  same  hand. 

o 


Roentgenograms. 


328a.  Right  hip,  leg  extended  and  rolled  somewhat  inward; 

exactly  ventrodorsal.  For  interpretation,  sec  figure  328 aa.  Size,  4  :  5. 


Roentgenogra  ms. 


328aa.  Right  hip,  leg  extended  and  rolled  somewhat  inward;  exactly 
ventrodorsal.  Axial  rays  directed  toward  the  middle  of  the  caput  femoris.  Size,  4:5. 

Tracing  for  figure  328  a. 


Roentgenograms 


329a.  Right  knee,  extended;  ventrodorsal. 

For  interpretation,  see  figure  329 aa. 


Size,  4 : 5. 


Roentgenograms. 
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329aa.  Right  knee,  extended;  ventrodorsal. 

Axial  rays  directed  to  a  spot  somewhat  beneath  the  patella. 

Size,  4:5. 

Tracing  for  figure  329a. 


Roentgenograms 


329  b.  Right  knee,  extended;  lateromedial. 

For  interpretation,  see  figure  329  bb.  Size,  4:  5. 


Roentgenograms. 
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329 bb.  Right  knee,  extended;  lateromedial.  Axial  rays  directed  to  a 

spot  ventral  and  somewhat  proximal  from  the  epicondylis  lateralis  femoris. 

Size,  4  :  5.  Tracing  for  figure  329  b. 


Roentgenograms 


329  c.  Right  knee,  flexed;  lateromedial. 

For  interpretation,  see  figure  329  cc.  Size,  4:  5. 


Roentgenograms. 
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329 cc.  Right  knee,  flexed;  lateromedial.  Axial  rays  directed  to  a  spot 
ventral  and  somewhat  distal  from  the  epicondylis  lateralis  femoris. 

Size,  4 : 5.  Tracing  for  figure  329  c. 


Roentgenograms 


330a.  Right  foot,  plantar  flexion ;  dorso-plantar. 

Size,  4 :  5. 


Roentgenograms. 


vO 


a> 

S3 


a: 

4-3 

a» 

a 


£  - 
<D  "C 
•— <  03 


ca 

u 

(D 

TO 

i 

_o 

•a 

<u 


c 

.2 

"-jj 

•  *■ — 4 

tn 

O 

Cu 

-t-j 

c 

a» 

x> 

a 

a 

CJ 

<L> 


C 

o 

x 

a> 


o 

tfl 

J2 

O 

03 

»- 

c3 

c/3 

a 

JZ 

03 

3 

C/3 


£ 

o 

s- 

bß 

>> 

3 

o 

32 


C/3 

03 


C3 

a* 

03 

3 


03 

-4—> 

c 

03 


JC 

b£ 

Tn 

c 


03 

3 

03 

03 

)-< 

«3 

03 

IS 


03 

33 

3 

O 


o 

o 


05 

c 


0> 
in 

v-. 

.  .  a> 

tl  > 

C/5 

be  2 

44> 


c* 

cd 

co 

co 


cS 

03 

03 

J3 

E-* 


Tibia 


HANDATLAS 

OF 

HUMAN  ANATOMY 

\ 

BY 

WERNER  SPALTEHOLZ 

PROFESSOR  OF  ANATOMY  IN  THE  UNIVERSITY  AT  LEIPZIG 

TRANSLATED  BY 

LEWELLYS  F.  BARKER 

EMERITUS  PROFESSOR  OF  MEDICINE,  JOHNS  HOPKINS  UNIVERSITY,  VISITING  PHYSICIAN, 

JOHNS  HOPKINS  HOSPITAL,  BALTIMORE 


SEVENTH  EDITION  IN  ENGLISH 


VOL.  II 

REGIONS,  MUSCLES,  FASCLE,  HEART,  BLOOD-VESSELS 


PHILADELPHIA  AND  LONDON 

J.  B.  LIPPINCOTT  COMPANY 


Translations  of  Spalteholz’  Hand- Atlas  of  Human  Anatomy 
have  appeared  in  English,  Italian,  Russian  and  Spanish. 


All  Rights  reserved. 


PRINTED  IN  THE  UNITED  STATES  OF  AMERICA 


Regions  of  the  Body. 


255 


Regio  palpebralis  superior 
Regio  palpebralis  inferior 

I 

,  I 

Regio  nasalis  s 
Regio  iufraorbitalis  v 

Regio  zygomatica 

Regio  labialis  superior-'^. 

Regio  oralis 

Regio  labialis  inferior  -- 

Regio  buccalis  -- 

Regio  parotideo- _ 

masseterica 
Regio  mentalis-* 

Regio  submaxillaris  *  - 
Regio  submentalis 

Regio  hyoidea** 

Regio  subhyoidea 


Regio  orbitalis 
I  Regio  supraorbitalis 


Regio  laryngea 
Fossa  carotica 

Regio  thyreoidea 
Regio 

sternocleidoinastoidea  ** 


Regio 

suprasternalis 


Regio  frontalis 

Regio  temporalis 
Regio  parietalis 
Regio  auricularis 

Regio  mastoidea 
Fossa  retromandibularis 
Regio  occipitalis 


Regio  colli  lateralis 

Fossa  supraclavicularis  major 

Regio  nuchae 

Regio  acromialis 


Fossa  jugularis  ' 


Fossa  supraclavicularis  minor 


Fossa  infraclavicularis 


Trigonum  oinoclaviculare 


Regio  infraclavicularis 
Regio  clavicularis 


332.  Regions  of  the  head  and  neck. 
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Regions  of  the  Body. 
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333.  Regions  of  the  body, 


viewed  from  in  front. 
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334.  Regions  of  the  body,  viewed  from  behind 
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335.  Regions  of  the  male  perineum 
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336.  Regions  of  the  female  perineum 
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337.  Muscles  of  the  head  and  face, 

viewed  somewhat  from  the  right. 
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M.  frontalis 


r 

M.  orbicularis 
oculi 


Sulcus  nasolabialis  I 

M.  uasalis  (pars  transversa) 


j  ;  Caput  zygomaticum 
I  Caput  infraorbitale 
Caput  augulare 


m.  quadrati 
labii  superioris 


- M.  zygomaticus 


338.  Muscles  of  the  head  and  face,  viewed  from  in  front. 


Musculus  epicranius.  Form:  flat,  broad.  Position:  covers  the  roof  of  the  skull. 

Posterior  part,  fleshy :  mm.  occipitales  (see  Fig.  347).  Origin:  lineae  nuchae  supremae 
oss.  occipitalis.  Insertion:  galea  aponeurotica.  Action:  draw  the  galea  backward. 

Middle  portion,  tendinous:  galea  aponeurotica,  large,  flat  tendon,  inserted  between 
mm.  occipitales  and  frontales;  loosely  and  movably  united  with  the  periosteum,  very  firmly 
connected  with  the  cutis. 

Anterior  portion,  fleshy:  mm.  frontales  (see  also  Fig.  337).  Origin:  galea  aponeu¬ 
rotica.  Insertion:  •skin  of  the  eyebrows  crossed  by  fibres  of  mm.  orbiculares  oculi.  Action: 
draws  eyebrows  upward,  wrinkles  forehead  transversely;  move  the  galea  aponeurotica. 

Innervation:  nn.  faciales. 

M.  procerus,  unpaired.  Origin:  ossa  nasalia.  Insertion:  skin  between  and 
above  the  eyebrows.  Action:  draws  skin  at  the  root  of  the  nose  downwards,  causes  trans¬ 
verse  folds  at  the  root  of  the  nose.  Innervation:  nn.  faciales. 

M.  quadratus  labii  superioris  (see  also  Fig.  337).  Form:  flat,  triangular.  Posi¬ 
tion:  lateral  from  the  nose;  origins  partly  covered  by  m.  orbicularis  oculi.  Caput  angulare. 
Origin:  proc.  frontalis  and  margo  infraorbitalis  maxillae.  Insertion:  skin  of  the  ala  nasi 
and  of  the  sulcus  nasolabialis.  Caput  infraorbitale.  Origin:  near  under  the  margo  infra¬ 
orbitalis.  Insertion:  sulcus  nasolabialis.  Caput  zygomaticum.  Origin:  facies  malaris 
oss.  zygomatici.  Insertion:  sulcus  nasolabialis.  Action:  draws  ala  nasi  upwards  and 
upper  lip  upwards  and  outwards,  widens  nasal  opening  and  deepens  the  sulcus  nasolabialis. 
Innervation:  n.  facialis. 
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339. 


Pars  orbitalia  m.  orbicularis  oeuli 
Pars  palpebralis 

m.  orbicularis  oculi  ! 


Eyebrow 


M.  corrugator 


Ligamentum 
palpebrale  mediale 


)  Pars  lacrimalis  in.  orbicularis  oculi 
'  Tbe  overlying  parts  ot  the  pars  orbitalis 
have  only  been  drawn  aside) 


Bundles  to  the  skin 
of  tbe  cheek 


Muscles  of  the  right  eyelid,  viewed  from  in  front. 


M.  corrugator 


Sinus  frontalis 


Pars  lacrimalis 
m.  orbicularis  — 
oculi 


Collulae 

ethinoidales 


Cavum  nasi - 


The  upper  limit  of  the  tarsus  superior 
i  is  indicated  by  the  dotted  line 


-  Raphe  palpe¬ 
bralis  lateralis 


[The  lower  limit  of  tbe  tarsus  inferior 
l  is  indicated  by  the  dotted  line 


¥ 


340.  Muscles  of  the  right  eyelid,  viewed  from  behind. 

M.  orbicularis  oculi  (see  also  Figs.  337  and  338).  Form:  flat,  elliptical.  Position: 
in  the  eyelids  and  at  their  periphery.  Pars  orbitalis.  Origin:  crista  lacrimalis  anterior 
maxillae,  anterior  limb  of  the  lig.  palpebrale  mediale  (upward  and  downward).  The  fibres  of  the 
upper  medial  portion  run  to  the  skin  of  the  medial  part  of  the  eyebrow.  The  rest  of  the  fibres 
surround  the  eyelids  in  flat,  concentric  arches,  intercross  above  with  the  fibres  of  the  m.  fron¬ 
talis  and  interweave  with  one  another  lateralward  from  the  external  angle  of  the  eye.  Fibres 
running  in  a  vertical  direction  join  up  laterally,  and  below  fibres  which  radiate  from  the  medial 
and  lateral  part  into  the  skin  of  the  cheek.  Action:  draws  the  eyebrow  medianward  and 
downward,  the  skin  of  the  cheek  upward  and  medianward;  helps  to  close  the  lids;  forms  radial 
folds  in  the  skin  of  the  lateral  angle  of  the  eye.  Pars  lacrimalis  [ Horneri ].  Origin:  crista  lacri¬ 
malis  posterior  oss.  lacrimalis;  it  runs,  partially  crossed,  behind  the  lig.  palpebrale  mediale  and 
the  tear-sac  to  the  medial  angle  of  the  eye,  spreads  out  thinly  within  the  lids  (corresponding 
in  extent  to  about  that  of  the  tarsi)  and  go  to  a  thin,  horizontal  band  of  connective  tissue, 
raphe  palpebralis  lateralis  (see  also  Figs.  925  and  929),  which  extends  from  the  external  angle 
of  the  eye  to  the  lateral  margin  of  the  orbit  (see  p.  817).  In  the  lids  it  forms  the  pars  palpe¬ 
bralis.  Action:  widens  tear-sac,  closes  eyelids.  Innervation:  n.  facialis. 
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M.  incisivus  labii  superioris 

M. eaninus 

I  !  Pars  transversa  ra.  nasalis 


M.  masseter 


M.  buccinator 

M.  triangularis 

M.  incisivus  labii  inferioris 


M.  mentalis 


Orbita - 


M.  zygomaticus 
Glandula  parotis 


M.  depressor 
septi 

Pars  alaris 
m.  nasalis 

M.  orbicularis 
oris 


341.  Muscles  of  the  region  of  the  mouth, 

viewed  somewhat  from  the  right  side. 

(Platysma,  mm.  risorius,  quadrati  and  orbicularis  oculi  have  been  removed.) 


M.  quadratus  labii  superioris 
M.  eaninus  ! 

M.  buccinator 


M.  incisivus  labii  superioris 
M.  orbicularis  oris 


i 

Platysma 

M.  triangularis 

M.  quadratus  labii  inferioris 


I 

M.  mentalis 
'  M.  incisivus  labii  inferioris 


342.  Muscles  of  the  region  of  the  mouth,  viewed  from  behind. 

(The  tissues  about  the  mouth  have  been  loosened  from  their  bony  subtratum  and  the  muscles 

have  been  dissected  out  from  the  posterior  surface.) 


Muscles  of  the  Head, 
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M.  corrugator  (see  Figs.  339  and  340).  Form:  flat,  narrow.  Position:  near  the 
root  of  the  nose.  Origin:  pars  nasalis  oss.  frontalis.  Insertion:  extending  lateralward 
and  a  trifle  upward,  skin  over  the  middle  of  the  eyebrow.  Action:  causes  vertical  folds 
at  the  side  of  the  root  of  the  nose.  Innervation:  n.  facialis. 

M.  nasalis.  Form:  flat,  triangular.  Position:  lateralward  from  and  below  the 
ala  nasi,  partly  covered  by  the  m.  quadratus  labii  superioris.  Pars  transversa.  Origin: 
jugum  alveolare  of  the  upper  canine  tooth,  a  few  strands  also  in  the  skin  at  the  furrow  of  the 
nasal  ala.  Insertion:  to  the  dorsum  of  the  nasal  cartilage  spreading  out  by  a  thin  tendon 
to  the  muscle  of  the  other  side.  Pars  alaris.  Origin:  jugum  alveolare  of  the  upper  lateral 
incisor  tooth.  Insertion:  lateral  and  lower  margin  of  the  ala  nasi.  Action:  draws  ala 
nasi  downward,  narrows  nasal  opening.  Innervation:  n.  facialis. 

M.  depressor  septi.  Form:  flat,  quadrangular.  Position:  below  the  nose,  just 
medianward  from  the  preceding  muscle.  Origin:  jugum  alveolare  of  the  upper  lateral  incisor 
tooth.  Insertion:  septum  mobile  nasi  and  posterior  part  of  the  nostril.  Action:  draws 
the  septum  mobile  downward,  narrows  nasal  opening.  Innervation:  n.  facialis. 

M.  risorius  (see  Fig.  337).  Form:  flat,  triangular;  very  variable.  Position: 
lateral  from  the  angle  of  the  mouth,  upon  the  platysma.  Origin:  fascia  parotideomasse- 
terica.  Insertion:  unites  at  the  angle  of  the  mouth,  or  somewhat  below  it,  with  the 
m.  triangularis.  Action:  helps  to  draw  the  angle  of  the  mouth  lateralward;  causes  dimple. 
Innervation:  n.  facialis. 

M.  zygomaticus  (see  also  Fig.  337).  F  orm:  oblong,  flat-cylindrical.  Position: 
lateralward  from  and  above  the  angle  of  the  mouth,  separated  from  caput  zvgomat.  m.  qua- 
drati  labii  sup.  by  the  v.  facialis  anterior.  Origin:  facies  malaris  oss.  zygomatici.  Insertion: 
skin  of  the  angle  of  the  mouth;  a  great  deal  of  the  fibres  go  over  into  the  m.  orbicularis  oris. 
Action:  drawrs  the  angle  of  the  mouth  lateralward  and  upward.  Innervation:  n.  facialis. 

M.  caninus  (see  also  Fig.  337).  Form:  flat,  triangular.  Position:  in  the  fossa 
canina,  covered  by  the  m.  quadratus  labii  superioris;  comes  to  the  surface  between  the  latter 
and  the  m.  zygomaticus.  Origin:  fossa  canina  Insertion:  with  converging  fibres,  partly 
to  the  skin  of  the  angle  of  the  mouth;  partly  the  fibres  go  over  arch-like  into  the  lower  lip. 
Action:  draw's  the  angle  of  the  mouth  upward;  the  muscles  of  the  two  sides  together  lift 
the  lower  lip  and  help  to  close  the  mouth.  Innervation:  n.  facialis. 

M.  triangularis  (see  also  Figs.  337  and  348).  F  orm:  flat,  triangular.  Position: 
below  the  angle  of  the  mouth;  covers  the  foramen  mentale  and  partly  the  m.  quadratus  labii 
inferioris.  Origin:  just  above  the  basis  mandibulae  below  the  foramen  mentale.  Inser¬ 
tion:  with  converging  fibres  to  the  angle  of  the  mouth  and,  in  largest  part,  arch-like  into  the 
upper  lip.  Single  bundles  sometimes  connect  the  muscles  of  the  two  sides  below  the  chin,  upon 
the  platysma,  as  the  m.  transversus  menti  (see  Fig.  348).  Action:  draws  the  angle  of  the 
mouth  downward;  the  muscles  of  the  two  sides  together  draw  the  upper  lip  down  and  help 
to  close  the  mouth.  Innervation:  n.  facialis. 

M.  quadratus  labii  inferioris  (see  also  Figs.  337  and  348).  Form:  flat,  qua¬ 
drangular.  P  o  sit^ion:  below  the  lateral  part  of  the  mouth,  for  the  most  part  covered  by 
the  m.  triangularis;  it  covers  the  foramen  mentale.  Origin:  the  upper  part  is  a  direct  con¬ 
tinuation  of  the  platysma,  the  lower  part  arises  from  the  basis  mandibulae.  Insertion:  skin 
of  lower  lip.  Action:  draws  the  lower  lip  lateralward  and  downward.  Innervation:  n.  facialis. 

M.  incisivus  labii  superioris  (see  also  Fig.  344).  Form:  flat,  triangular,  narrow. 
Position:  above  the  angle  of  the  mouth,  covered  by  the  m.  quadratus  labii  superioris, 
medially  of  the  m.  caninus,  at  the  upper  margin  of  the  m.  orbicularis  oris.  Origin:  jugum 
alveolare  of  the  upper  lateral  incisor  tooth.  Insertion:  arcji-like  to  the  angle  of  the 
mouth,  interwoven  there  with  the  other  muscles.  Action:  draws  the  angle  of  the  mouth 
medianward  and  upward.  Innervation:  n.  facialis. 

M.  incisivus  labii  inferioris  (see  also  Fig.  344).  Form:  flat,  quadrangular,  narrow. 
Position:  below  the  angle  of  the  mouth,  covered  by  the  m.  quadratus  labii  inferioris, 
laterally  of  the  m.  mentalis,  at  the  lower  margin  of  the  m.  orbicularis  oris.  Origin:  jugum 
alveolare  of  the  lower  canine  tooth,  connecting  with  the  m.  mentalis.  Insertion:  to  the 
lower  margin  of  the  m.  orbicularis  oris,  interweaving  with  it.  Action:  draws  the  angle  of 
the  mouth  medianward  and  a  trifle  downward.  Innervation:  n.  facialis. 

M.  orbicularis  oris,  a  muscle-plate  situated  in  the  lips  which  owes  its  formation  to 
the  fact  that  the  muscles  going  to  the  mouth  opening,  at  the  angles  of  the  mouth,  completely 
or  partly  radiate  out  into  the  upper  or  lower  lip.  The  fibres  run  in  the  lips  partly  intercrossing, 
for  the  most  part  transversely,  at  the  angles  of  the  mouth  arch-like  between  the  two  lips  and 
are  attached  in  part  to  the  external  skin  and  to  the  mucous  membrane.  In  this  way  a  sort  of 
ring  muscle  is  formed.  Action:  if  the  latter  contracts  alone  it  closes  the  mouth  and  points 
it.  Innervation:  nn.  faciales. 

M.  mentalis.  Form:  thick,  cylindrical,  short.  Position:  on  the  chin.  Origin: 
jugum  alveolare  of  the  lower  medial  incisor  tooth.  Insertion:  with  diverging  bundles  in 
front  and  obliquely  downward  into  the  skin  of  the  chin,  interweaving  there  partly  with  fibres  of 
the  other  side.  Action:  lifts  the  skin  of  the  chin  and  wrinkles  it.  Innervation:  n.  facialis. 
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Fascia  temporalis 


343.  Fascia  tem¬ 
poralis  and  m.  masseter, 

viewed  from  the  right  side. 


Fascia  parotideomasseterica  (see  Fig.  337)  covers  the  lateral  (and  medial)  surface 
of  the  glandula  parotis  as  a  thick  membrane,  the  m.  masseter  as  a  thinner  membrane,  and 
becomes  lost  medianward  below  the  m.  zygomaticus,  platysma  and  m.  risorius. 

Fascia  temporalis,  very  dense,  covers  the  fossa  temporalis  externally,  arises  from  the 
linea  temporalis  superior,  divides  below  into  two  layers,  is  separated  usually  by  fat  from  the 
m.  temporalis  and  goes  to  the  medial  and  lateral  surface  of  the  arcus  zygomaticus  and  the 
os  zygomaticum. 

M.  masseter.  Form:  flat,  quadrangular,  thick.  Position:  immediately  upon  the 
lateral  surface  of  the  ramus  mandibulae;  behind  partly  covered  over  by  the  glandula  parotis, 
in  front  and  below  by  the  platysma.  It  consists  of  two  layers  which  are  separated  from  one 
another  distinctly  behind  only;  the  external  layer  is  the  longer  and  broader.  Origin:  ex¬ 
ternal  layer:  anterior  and  middle  part  of  the  arcus  zygomaticus  (tendon  of  origin  jagged, 
reaching  far  downward);  internal  layer:  middle  and  posterior  part  of  the  arcus  zygomaticus; 
both  layers  also  from  its  inner  surface.  Insertion:  external  layer  (multipinnate) :  obliquely 
backward  and  downward  to  the  lateral  surface  of  the  angulus  mandibulae  and  its  periphery; 
internal  layer:  downward  and  somewhat  forward  to  the  lateral  surface  of  the  ramus  man¬ 
dibulae.  Action:  lifts  the  lower  jaw.  Innervation:  n.  massetericus  (V.  3). 
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M.  temporalis 

Tuberculum  articulare 

Os  zygomaticum  (sawed  through)  " 
Ductus  parotideus  (cut  through) 


M.  buccinator  — - 


344. 

M.  buccinator 
and  m.temporalis, 

viewed  from  the  right  side. 


M.  incisivus  labii  sup'erioris 
Mm.  zygomaticus,  caninus,  triangularis 
(cut  through) 


M.  incisivus 
labii  inferioris 


(The  arcus  zygomaticus  has  been  sawed  away  at  its  origins,  the  joint  of  the  lower  jaw  having 
been  opened  at  the  same  time.  An  outer  layer  of  the  m.  temporalis  is  cut  off.) 


M.  temporalis.  Form:  flat,  triangular,  broad  and  thin  above,  narrow  and  thick 
below,  bipinnate.  Position:  covered  by  the  fascia  temporalis  and  the  arcus  zygomaticus;  it 
fills  up  the  fossa  temporalis  completely.  Origin:  nearly  the  whole  extent  of  the  fossa  tem¬ 
poralis  and  medial  surface  of  the  fascia  temporalis  and  (a  few  strands)  the  arcus  zygomaticus. 
Insertion:  the  anterior  fibres  run  vertically,  the  posterior  at  first  almost  horizontally, 
than  markedly  curved;  all  the  fibres  converge  to  the  processus  coronoideus  mandibulae  and 
descend  deep  on  its  medial  surface.  The  tendon  reaches  inside  in  a  jagged  form  as  far  as  half 
the  height  of  the  muscle.  Action:  lifts  the  lower  jaw  and  draws  the  processus  coronoideus 
and  thus  also  the  processus  condyloideus  somewhat  backward.  Innervation:  nn.  tem¬ 
porales  profundi  (V.  3). 

Fascia  buccopharyngea,  very  thin,  covers  the  lateral  surface  of  the  m.  buccinator; 
it  becomes  lost  in  front  at  the  angle  of  the  mouth,  is  stretched  out  as  a  denser  cord  between 
the  hamulus  pfervgoideus  and  the  posterior  end  of  the  crista  buccinatoria  [mandibulae]  as  the 
raphe  pterygomandibularis  (see  Fig.  345)  and  goes  over  behind  upon  the  outer  surface  of  the 
muscles  of  the  throat. 
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Tuberculum  articulare 


M.  pterygoideus  externus 


M.  pterygoideus  internus 


Raphe  pterygomandibularis 

Ductus  parotideus  (cut  through) 


M.  buccinator 


345.  Mm.  pterygoidei  of  the  right  side,  external  view. 

(The  arcus  zygomaticus  has  been  removed  as  in  Fig.  344;  the  processus  coronoideus  and  an 
adjacent  piece  of  bone  have  been  chiselled  out  of  the  ramus  mandibulae.) 

M.  buccinator  (see  also  Figs.  341,  342  and  344).  Form:  flat,  oblong-quadrangular, 
thin.  Position:  beneath  all  the  other  muscles  of  the  mouth  like  a  transverse,  curved  band, 
close  to  the  mucous  membrane  of  the  cheeks  and  lips,  along  the  rows  of  teeth.  Origin:  raphe 
pterygomandibularis  (see  p.  265),  lateral  surface  of  the  processus  alveolaris  maxillae  and 
crista  buccinatoria  (or  corresponding  portion)  of  the  lower  jaw  bone.  The  fibres  run  partly 
parallel,  partly  they  decussate  into  the  upper  and  lower  lip  at  the  angles  of  the  mouth  and  there 
go  over  into  the  fibres  of  the  muscles  of  the  other  side.  Part  of  the  fibres  are  attached  laterally 
of  the  angle  of  the  mouth  to  the  mucous  membrane.  In  the  lips  it  forms  the  deepest  layer  of  the 
m.  orbicularis  oris.  In  the  region  of  the  crown  of  the  second  (or  first)  upper  molar  it  is  pierced 
by  the  ductus  parotideus.  Action:  it  draws  the  angle  of  the  mouth  lateralward,  closes  the 
mouth  opening,  presses  the  lips  and  cheeks  upon  the  teeth.  Innervation:  n.  facialis. 
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Hamulus  pterygoideus 


I 

I 

M.  pterygoideus  intemus 


_Os  temporale 
(sawed  through) 

-  Arcus  zygomaticus 


Vomer - 


Proc.  condyloideus 
mandibulae 


M.  pterygoideus  extern  us 


-  M.  masseter 


-  Ramus  mandibulae 


Fossa  pterygoidea  -- 
Cavum  nasi  — 

Palatum  durum  — 


Pars  basilaris 
oss.  occipitalis  -  ~ 
(sawed  through) 


1 


Corpus  mandibulae 


346.  Muscles  of  mastication  on  right  side, 

viewed  from  behind  and  somewhat  medianward. 

(The  posterior  half  of  the  skull  has  been  removed.) 

M.  pterygoideus  externus  (see  also  Fig.  345).  Form:  triangular,  thick,  inferior 
head  bipinnate.  Position:  in  the  fossa  infratemporalis,  covered  lateralward  by  the 
m.  temporalis,  arcus  zygomaticus  and  m.  masseter.  Origin:  by  two  heads;  upper  and  lesser 
head:  flat,  from  the  crista  infratemporalis  and  the  facies  infratemporalis  of  the  great  wing  of 
the  sphenoid;  lower  head:  rounded,  partly  from  the  lateral  surface  of  the  lamina  lateralis  proc. 
pterygoidei  and  from  the  processus  pyramidalis  oss.  palatini,  partly  from  the  facies  infratem¬ 
poralis  maxillae.  Insertion:  the  fibres  run  converging  backward  and  lateralward  to  the 
fovea  pterygoidea  proc.  condyloidei  mandibulae,  the  fibres  of  the  upper  head  partly  also  to  the 
anterior  surface  of  the  capsula  articularis  and  of  the  discus  articularis  of  the  joint  of  the  lower 
jaw.  Action:  draws  the  mandibula  forward,  the  proc.  condyloideus  and  discus  articularis 
under  the  tuberculum  articulare;  when  it  act6  on  one  side  alone,  it  draws  the  jaw  somewhat  to¬ 
ward  the  other  half  of  the  body.  Innervation:  n.  pterygoideus  externus  (V.  3). 

M.  pterygoideus  interims  (see  also  Fig.  345).  Form:  oblong-quadrangular,  thick. 
Position:  on  the  medial  side  of  the  lower  jaw,  in  a  direction  similar  to  that  of  the  m.  mas¬ 
seter;  it  is  covered  lateralward  partly  by  the  m.  pterygoideus  externus,  m.  temporalis,  ramus 
mandibulae  and  m.  masseter.  Origin:  tendinously  fossa  pterygoidea,  by  a  small  part  also 
('ateralward  from  the  m.  pterygoideus  externus)  from  proc.  pyramidalis  oss.  palatini  and  facies 
infratemporalis  maxillae.  Insertion:  by  parallel  fibres  downward,  backward  and  somewhat 
lateralward  to  the  medial  surface  of  the  angulus  mandibulae  and  its  neighborhood.  Action: 
lifts  the  lower  jaw;  when  it  acts  on  one  side  only,  it  draws  the  jaw  toward  the  opposite  side 
of  the  body.  Innervation:  n.  pterygoideus  internus  (V.  3). 
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Protuberant!  a 
occipitalis  externa 

M.  transversnS 
nucha e 

Space  for  the  passage 
of  the  a.  and  v.  occi¬ 
pitalis  and  the  n.  occi¬ 
pitalis  major 

M.  semispinalis 
capitis 


M.  splenius 
capitis  et  cervicis 


--- 

5'.' 

m 


M.  trapezius 


347.  Right 
occipital  and 
cervical 
muscles, 

viewed  from  behind. 


Galea  aponeurotica 


_ M.  sternocleidomastoideus 


M.  auricularis 
superior 


M.  occipitalis 


- Auricula 


M. 

auricularis 

posterior 


M.  auricularis  anterior  (0.  T.  attrahens  aurem)  (see  Figs.  337  and  929).  Form: 
flat,  triangular.  Position:  in  front  of  and  above  the  ear.  Origin:  galea  aponeurotica. 
Insertion:  spina  helicis  auriculare.  Action:  it  draws  the  auricle  forward  and  upward. 
Innervation:  n.  facialis. 

M.  auricularis  superior  (0.  T.  attollens  aurem)  (see  also  Figs.  337  and  929).  Form: 
flat,  triangular.  Position:  above  the  ear.  Origin:  galea  aponeurotica.  Insertion: 
narrow,  to  the  eminentia  fossae  triangularis  auriculae.  Action:  it  draws  the  auricle  upward. 
Innervation:  n.  facialis. 

M.  auricularis  posterior  (0.  T.  retrahens  aurem)  (see  also  Fig.  929).  Form:  oblong- 
quadrangular,  single  or  divided.  Position:  behind  the  ear.  Origin:  pars  mastoidea  oss. 
temporalis,  upon  the  tendon  of  the  m.  sternocleidomastoideus.  Insertion:  with  parallel 
fibres  to  the  eminentia  conchae  auriculae.  Action:  it  draws  the  auricle  backward.  Inner¬ 
vation:  n.  auricularis  posterior  (VII). 

M.  transversus  nuchae,  inconstant.  Form:  oblong-quadrangular.  Position:  it 
lies  superficially  upon  the  linea  nuchae  superior,  in  the  same  layer  as  the  mm.  trapezius  and 
sternocleidomastoideus.  Origin:  protuberantia  occipitalis  externa.  Insertion:  tendon 
of  the  m.  sternocleidomastoideus.  Innervation:  n.  auricularis  posterior  (VII). 
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348.  Right  platysma,  viewed  from  in  front. 

f 

Platysma  (see  also  Figs.  337  and  342).  Form:  oblong-quadrangular,  thin,  very  large. 
Position:  just  beneath  the  skin  in  the  clavicular  region,  in  the  neck  and  in  the  lower  part  of 
the  face.  Origin:  fascia  pectoralis  in  region  of  breast  and  shoulder.  Insertion:  the  fibres 
run  parallel,  medianward  and  upward;  the  posterior  fibres  radiate  out  upon  the  fascia  paro- 
tideomasseterica,  the  anterior  go  partly  to  the  angle  of  the  mouth,  partly  into  the  m.  quadra- 
tus  labii  inferioris,  partly  (from  the  region  of  the  first  molar  tooth  till  to  the  median  plane) 
to  the'  basis  mandibulae.  Below  the  chin  the  fibres  of  the  two  sides  often  decussate.  Action: 
it  lifts  the  skin  of  the  neck  from  the  subjacent  tissue;  it  draws  the  angle  of  the  mouth  to  the 
side  and  downward.  Innervation:  ramus  colli  n.  facialis. 
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Clavicula 


M.  stylohyoideus 

Loop  for  the 
m.  digastricus 
M.  thyreohyoideus 


M.  omohyoideus 
(venter  superior) 

M.  erieothyreoidous 

M.  sternohyoideus 

M.  sternocleido- 
mastoideus 


—  M.  trapezius 


M.  omohyoideus 
(venter  inferior) 
M.  sternothyreoideus 


Processus 

mastoideus 


M.  digastricus 
(venter  anterior) 


M.  mylohyoideus 


M.  digastricus 
(venter  posterior) 


Corpus  ossis  hyoidei 

Cartilago  thyreoidea 
Glandula  thyreoidea 


349.  Muscles  of  the  neck  (2nd  layer),  viewed  from  in  front. 

(The  head  has  been  bent  backward;  the  platysma  has  been  removed.) 

M.  sternocleidomastoideus  (see  also  Figs.  347  and  350).  Form:  long,  flat-cylin¬ 
drical,  strong.  Position  :  on  the  lateral  and  anterior  surface  of  the  neck,  covered  in  its  lower 
half  by  the  platysma.  0  r  i  g  i  n:  by  two  heads;  medial  head:  by  a  long  tendon  from  the  anterior 
surface  of  the  manubrium  sterni,  partly  covering  the  articulatio  sternoclavicularis;  lateral  head: 
by  a  short  tendon  from  the  upper  surface  of  the  sternal  extremity  of  the  clavicle.  Between 
the  two  heads  there  is  usually  a  triangular  space,  which  is  broader  below,  and  to  which  corres¬ 
ponds  the  fossa  supraclavicularis  minor  (see  Fig.  332).  Insertion:  the  lateral  head  runs  a 
little  steeper  and  passes  under  the  medial;  the  two  unite  at  about  the  middle  of  the  neck  and 
go  obliquely  upward,  backward  and  lateralward  to  become  attached  by  a  short  tendon  to  the 
lateral  surface  of  the  processus  mastoideus  and  to  the  linea  nuchae  suprema.  Action:  the 
muscle  of  one  side  acting  alone  turns  the  head  to  the  opposite  side  and  the  face  at  the  same 
time  upward;  the  muscles  of  both  sides  acting  together  lift  the  face  a  little  and  draw  the  head 
a  trifle  forward,  or,  if  the  head  be  fixed,  they  elevate  the  clavicle  (in  the  articulatio  sterno¬ 
clavicularis)  and  the  sternum  (and  with  them  also  the  thorax).  Innervation:  n.  accesso¬ 
rius  and  a  branch  of  the  n.  occipitalis  minor  (C2). 
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Processus 
styloideus 

x  M.  masseter  - 

M.  digaslricus 
(venter  posterior) 

M.  splenius  capitis  - 
M.  stylohyoideus 

M.  sternocleidomastoideus 


M.  levator  scapulae 


M.  trapezius 


M.  scalenus  posterior - 

M.  scalenus 
raedius 
M.  scalenus 
ayterior 


M.  digastricus 
‘  Corpus  (venter 
ossis  anterior) 
hyoidei 


M. thyreohyoideus 

M.  omohyoideus 
(venter  superior) 


-  M.  sternohyoideus 


Porus 

acusticus 

externus 


Processus 

mastoideus 


Acromion 


M.  omohyoideus  (venter  inferior)  Clavicula 


350.  MuSCl6S  Of  thG  n©ck  (2nd  layer),  viewed  from  the  right  side. 

(The  platysma  has  been  removed.) 

M.  digastricus  (see  also  Figs.  349,  352  and  568).  Form:  two  rounded  bellies,  venter 
posterior  and  venter  anterior,  with  a  long  intermediate  tendon.  Position:  below,  behind 
and  medianward  from  the  mandibula,  covered  behind  by  the  glandula  parotis,  in  front  partly 
by  the  glandula  submaxillaris.  The  venter  posterior  (bipinnate)  arises  in  the  incisura  mastoi- 
dea  oss.  temporalis  and  goes  over  in  front  and  below  into  an  intermediate  tendon,  which  is 
fastened  by  a  loop-like  strip  of  the  fascia  colli  to  the  corpus  oss.  hyoidei;  the  venter  anterior 
arises  from  this  intermediate  tendon  and  usually  also  from  the  corpus  oss.  hyoidei  and  goes  to 
the  fossa  digastrica.  mandibulae.  Action  :  when  the  hyoid  bone  is  fixed,  it  depresses  the 
lower  *aw;  when  the  lower  jaw  is  fixed,  it  draws  the  hyoid  bone  upward.  Innervation  : 
venter  posterior:  r.  digastricus  n.  facialis;  venter  anterior:  n.  mylohyoideus  (V.  3). 

M.  stylohyoideus  (see  also  Figs.  349,  351  and  352).  Form:  flat,  oblong,  thin. 
P  osition  :  behind  and  below  the  mandibula,  just  in  front  of  and  above  the  posterior  belly 
of  the  m.  digastricus  (vide  supra).  Origin:  processus  styloideus.  Insertion:  forward, 
downward  and  medianward  to  the  corpus  oss.  hyoidei;  in  the  neighborhood  of  its  insertion  it 
surrounds  the  m.  digastricus  by  two  limbs,  a  lateral,  stronger  and  a  medial,  feebler.  Action: 
it  draws  the  hyoid  bone  backward  and  upward.  Innervation:  r.  stylohyoideus  n.  facialis. 
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Processus  mastoideus - 

M.  mylohyoideus - 

M.  stylohyoideus  - 
Corpus  ossis  hyoidei 
M.  splenius  capitis 
M.  longus  capitis 
M. thyreohyoideus 

M.  sternohyoideus 
M.  omohyoideus  (venter  superior) 
M. levator  scapulae 
M.  scalenus  medins  -- 
M.  scalenus  anterior - 

M  scalenus  posterior 

M.  sternothyreoidous 
M.  omohyoideus 


Scapula 


Clavicula  (sawed  through) 


351.  Muscles  of  the  neck  (3rd  layer),  viewed  from  in  front. 

(Like  Fig.  349;  in  addition  however  the  mm.  sternocleidomastoidei,  trapezii  and  digastrici  have 
been  removed;  the  right  clavicle  has  been  sawed  through  close  to  the  sternum  and  removed.) 

M.  omohyoideus  (see  also  Figs.  349,  350  and  352).  Form:  flat  narrow,  long;  divided 
in  the  centre  by  an  intermediate  tendon  into  two  bellies,  r enter  inferior  and  venter  superior. 
Position:  on  the  lateral  and  anterior  surface  of  the  neck,  covered  behind  and  below  by  the 
clavicula  and  the  m.  trapezius,  in  the  middle  by  the  m.  sternocleidomastoideus.  The  intermediate 
tendon  is  ensheathed  in  the  fascia  colli  and  united  with  the  anterior  wall  of  the  v.  jugularis 
interna;  the  venter  inferior  is  attached  by  stiff  connective  tissue  to  the  clavicle.  Origin  : 
margo  superior  scapulae  and  lig.  transversum  scapulae  superius,  extending  to  the  proc.  coracoi- 
deus.  Insertion  :  runs  in  front  of  the  mm.  scaleni  forward  and  upward  to  the  intermediate 
tendon  and  thence,  bends  upward  to  the  corpus  oss.  hyoidei,  where  it  lies  laterally  from  the 
m.  sternohyoideus  and  in  front  of  the  m.  thyreohyoideus.  Action:  it  draws  the  hyoid 
bone  downward,  makes  the  fascia  colli  tense,  and  somewhat  extends  the  v.  jugularis  interna. 
Innervation:  r.  descendens  n.  hypoglossi  (fibres  from  Ci,  C2,  C3). 
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Processus 
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styloideua 
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M.  supra  - 
spinatus 
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externus 
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omohyoideus 
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Clavicula 


352.  Muscles  of  the  neck  (3rdiayer),  viewed  from  the  right  side. 

The  platysma,  m.  sternocleidomastoideus  and  the  anterior  part  of  the  m  trapezius 

have  been  removed.) 

M.  sternohyoideus  (see  also  Figs.  349—351).  Form  :  flat,  oblong-quadrangular, 
thin,  mostly  having  an  inscriptio  tendinea  near  its  origin.  Position:  on  the  anterior 
surface  of  the  neck  in  front  of  the  larynx,  the  trachea  and  the  glandula  thyreoidea,  next  to 
the  mm.  sternothyreoideus  and  thyreohyoideus,  covered  above  by  the  platysma,  below  by  the 
m.  sternocleidomastoideus;  the  muscles  of  the  two  sides  approach  very  close  to  each  other  a 
little  above  their  origin  and  sometimes  even  touch  in  the  median  line.  Origin:  posterior 
surface  of  the  manubrium  sterni,  of  the  articulatio  sternoclavicularis  and  of  the  clavicle  (see 
Fig.  364).  Insertion:  the  fibres  run  parallel  to  one  another  upward,  at  first  also  somewhat 
medianward,  and  go  to  the  corpus  oss.  hyoidei  (bursa  m.  sternohyoidei,  see  p.  275).  Action: 
it  draws  the  hyoid  bone  downward.  Innervation:  r.  descendens  n.  hypoglossi  (fibres  from 
Cl,  C*,  Cs). 
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Mandibula  .  jjl 


Corpus  ossis  hyoidei- 


Ligamentum 

hyothyreoideum  medium 


Cartilago  thyreoidea 


- M.  styloglossus 


- - M.  hyoglossus 


- -  M.  geniohyoideus 


- Bursa  m.  sternoliyoidei 


— M.  thyreohyoideus 

Bursa  subcutanea 
prominentiae  laryngeae 


Ligamentum  crico- 
thyreoideuin  [medium] 


M.  cricothvrpoideus 


- M.  sternothyreoideus 


Ligamentum 


•353«  stern oclaviculari 

Ligameatum  interclaviculare 

Muscles  of  the  hyoid  bone  (deep  layer),  viewed  from  in  front. 

(The  mm.  sternohyoidei,  omohyoidei,  digastrici  and  mylohyoidei  have  been  removed.) 


M.  sternothyreoideus  (see  also  Figs.  349,  351  and  352).  Form:  flat,  oblong-quad¬ 
rangular,  very  thin,  often  having  an  inscriptio  tendinea.  Position:  on  the  anterior  surface 
of  the  neck,  close  to  the  glandula  thyreoidea,  covered  by  the  mm.  omohyoideus  and  sterno- 
hyoideus.  Origin:  posterior  surface  of  the  manubrium  sterni  and  of  the  first  costal  carti¬ 
lage  (see  Fig.  364).  Insertion:  upward  and  at  the  same  time  slightly  lateralward  to  the 
lamina  cartilaginis  thyreoideac  (linea  obliqua);  single  fibres  go  over  immediately  into  the  mm. 
thyreohyoideus  and  thyreopharyngeus.  Action:  it  draws  the  cartilage  thyreoidea  down¬ 
ward.  Innervation:  r.  descendens  n.  hypoglossi  (fibres  from  Ci,  C*>,  C3  [C4]). 

M.  thyreohyoideus  (see  also  Figs.  349 — 352).  Form:  flat,  quadrangular,  very  thin. 
Position:  on  the  anterior  surface  of  the  neck,  close  to  the  cartilago  thyreoidea,  covered  by 
the  mm.  omohyoideus  and  sternohyoideus.  Origin:  lamina  cartilaginis  thyreoideae  (linea 
obliqua)  (see  also  above).  Insertion:  corpus  and  cornu  majus  oss.  hyoidei  (bursa  m.  thyreo- 
hyoidei,  see  p.  275).  Action:  draws  the  hoid  bone  closer  to  the  cartilago  thyreoidea  and  vice 
versa.  Innervation:  r.  thyreohyoideus  n.  hypoglossi  (fibres  from  Ci  [Ca]). 
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354.  Muscles  of  the  floor  of  the  mouth, 

viewed  from  behind  and  above. 


(The  muscles  of  the  tongue  have  been  completely  removed.) 

M.  mylohyoideus  (see  also  Figs.  349,  351  and  568).  Form:  fiat,  triangular,  broad; 
the  right  and  the  left  muscle  together  are  hollowed  above  out  like  an  trough.  Position: 
the  right  and  the  left  commonly  stretch  between  the  lower  jaw  and  the  hyoid  bone  and  thus 
form  the  floor  of  the  mouth;  immediately  adjacent  to  its  lower  surface  lies  on  each  side  the 
anterior  belly  of  the  m.  digastricus  and  the  glandula  submaxillaris.  Origin:  linea  mylohvoidea 
mandibulae.  Insertion:  the  fibres  run,  parallel  to  one  another,  backward,  downward  and 
medianward  and  are  attached  for  the  most  part  to  a  connective  tissue  raphe  situated  in  the 
median  plane;  the  posterior  fibres  go  to  the  anterior  surface  of  the  corpus  oss.  hyoidei. 
Action:  when  the  lower  jaw  is  fixed,  it  draws  the  hyoid  bone  forward  and  upward  and  raises 
the  tongue,  when  the  hyoid  bone  is  fixed,  it  depresses  the  lower  jaw.  Innervation:  n. 
mylohyoideus  (V.  3). 

M.  geniohyoideus  (see  also  Figs.  353,  568  and  582).  Form:  flat-cylindrical,  oblong. 
Position:  on  the  upper  (buccal)  side  of  the  m.  mylohyoideus,  completely  hidden  by  it  from 
below;  the  mm.  genlohyoidei  of  the  two  sides  are  immediately  adjacent  to  one  another  in  the' 
median  plane.  Origin:  by  a  short  tendon  from  the  spina  mentalis  mandibulae.  Insertion: 
the  fibres,  diverging  a  little,  extend  to  the  anterior  surface  of  the  corpus  oss.  hyoidei.  Action: 
when  the  lower  jaw  is  fixed,  it  draws  the  hyoid  bone  forward  and  upward;  when  the  hyoid  bone  is 
fixed,  it  depresses  the  lower  jaw.  Innervation:  Ci,C2  and  very  probably  also  n.hypoglossus. 

Bursa  [mucosa]  subcutanea  prominentiae  laryngeae  (see  Fig.  353),  often 
absent,  usually  found  only  in  men  and  only  in  older  individuals;  it  is  unpaired  and  lies  in  the 
subcutaneous  tissue  in  front  of  the  upper  part  of  the  thyroid  cartilage. 

Bursa  m.  sternohyoidei  (see  Fig.  353),  almost  constant,  is  better  developed  in  the 
male  than  in  the  female  and  lies,  if  unpaired,  in  the  median  plane  or,  if  paired,  close  to  the 
median  plane  upon  the  lig.  hyothyreoideum  medium,  between  it  on  the  one  hand  and  the 
m.  sternohyoideus  and  the  fascia  colli  on  the  other;  it  extends  upward  behind  the  hyoid  bone.* 

Bursa,  m.  thyreohyoidei  (not  shown  in  the  drawing),  still  more  constant  than  the 
preceding,  lies  below  the  cornu  majus  oss.  hyoidei,  upon  the  membrana  hyothyreoidea,  between 
it  and  the  upper  end  of  the  m.  thyreohyoideus. 
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Corpus  vertebrae 
cervicalis  VII 


M.  rectus  capitis  anterior 
M.  longus  capitis 


M.  longus  colli 

__  M.  scalenus 
anterior 

M.  scalenus 
“  medius 


M.  scalenus 
posterior 


—  M.  rectus  capitis 
lateralis 


Processus  transversus  atlantis 

Processus  transversus  epistrophei 


Costa  I 


i 


Corpus  vertebrae  tboracalis  III 


355.  Deep  muscles  of  the  neck,  viewed  from  in*  front. 

(The  sternum  and  the  anterior  ends  of  the  ribs  with  their  muscles  have  been  removed.) 

M.  rectus  capitis  lateralis.  Form:  flat,  short.  Position:  lateral  from  the  arti- 
culatio  atlantooccipitalis.  Origin:  proc.  transversus  atlantis.  Insertion:  inferior  sur¬ 
face  of  the  proc.  jugularis  oss.  occipit..  Action:  bends  the  head  to  the  side.  Innervation: 
direct  branch  of  the  plexus  cervicalis  (Ci). 

M.  rectus  capitis  anterior  (0.  T.  rectus  capitis  anticus  minor).  Form:  flat,  short. 
Position:  in  front  of  the  articulatio  atlantooccipitalis.  Origin:  massa  lateralis  and  root 
of  the  proc.  transversus  atlantis.  Insertion:  pars  basilaris  oss.  occipit..  Action:  bends 
the  head  forward.  Innervation:  direct  branch  of  the  plexus  cervicalis  (Ci,  C2). 
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356. 

Anterior 
muscles 
of  the 
cervical 
spine  on 
the  right 
side. 

M.  longus  capitis  (0.  T. 

rectus  capitis  anticus  major) 

(see  also  Figs.  351,  352  and 
355).  Form:  flat,  oblong- 
triangular;  has  in  the  middle 
part  on  the  anterior  surface 
an  oblong  field  of  tendons. 

Position  :  just  in  front  of  the  upper  end  of  the  cervical  spine  and  in  front  of  the  membrana 
atlantooccipitalis  anterior.  Origin  :  tubercula  anteriora  of  the  transverse  processes  of  the 
3rd — 6th  cervical  vertebra.  Insertion  :  upward  and  medianward  to  the  pars  basilaris  oss. 
occipitalis.  Action:  bends  the  head  and  the  upper  cervical  vertebrae  forward  and  the  cervical 
spine  lateralward.  Innervation  :  direct  branch  of  the  plexus  cervicalis  (Ci,  C2,  C3). 

M.  longus  colli  (see  also  Fig.  355).  Form:  flat,  oblong-triangular,  broadest  in  the 
middle.  Position:  close  to  the  anterior  surface  of  the  cervical  spine  and  of  the  upper  thora¬ 
cic  vertebrae,  in  the  groove  between  the  bodies  and  transverse  processes  of  the  vertebrae;  it  is 
partially  covered  above  by  the  m.  longus  capitis.  Two  portions.  Inferior,  medial  portion:  from 


Corpus  vertebrae  thoracalis  III 


the  bodies  of  the  3rd  thoracic  to  the  5th  cervical  vertebra,  göes  to  the  bodies  of  the  4th — 2nd  cervi¬ 
cal  vertebra  and  to  the  anterior  tubercles  of  the  transverse  processes  of  the  6th  and  5th  cervical 
vertebra;  superior,  lateral  portion:  from  the  anterior  tubercles  of  the  transverse  processes  of 
the  6th — 3rd  cervical  vertebra,  goes  to  the  tuberculum  anterius  atlantis.  Action  :  bends  the 
cervical  spine  forward  and  lateralward.  Innervation  :  direct  branches  of  the  cervical  and 
brachial  plexuses  (C2,  C3,  C4,  C5,  Co). 
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_ Corpus  vertebrae 

cervicalis  VII 


M.  longus  capitis  (cut 
through  and  turned  • 
lateralward) 


Processus  transversus 
atlantis 
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Space  for  the  passage 
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(scalenus  fissure) 


357.  Mm.  scaleni 
of  the  right  side, 

viewed  from  the  right. 

M.  scalenus  anterior  (0.  T.  sca¬ 
lenus  anticus)  (see  also  Figs.  350  to 
352  and  355).  Form:  flat,  oblong- 
quadrangular.  Position:  close  to 
the  inferior  part  of  the  cervical  spine. 
Origin:  by  four  tendinous  slips 
from  the  anterior  tubercles  of  the 
transverse  processes  of  the  3r  to 
the  6th cervical  vertebra.  Insertion: 
downward  and  forward  by  means  of 
a  short  tendon  to  the  tuberculum 
scaleni  [Lisfranci]  of  the  1st  rib. 
Action:  when  the  cervical  spine  is 
fixed  it  elevates  the  1st  rib;  when  the 
1st  rib  is  fixed  it  bends  the  cervical 
spine  forward  and  lateralward;  and 
when  acting  with  its  fellow  of  the  op¬ 
posite  side  the  two  bend  the  cervical 
spine  directly  forward.  Innerva¬ 
tion:  direct  branches  of  the  cervical 
and  brachial  plexuses  ( [  C4  ]  ,C5,Ce,C7) . 
M.  scalenus  medius  (see 
also  Figs.  350—352  and  355). 
Form:  flat,  oblong- triangular. 
Position:  close  to  the  inferior 
part  of  the  cervical  spine,  behind 
the  m.  scalenus  anterior,  sepa¬ 
rated  from  it  at  the  1st  rib  by 
a  triangular  space  ( scalenus  fis¬ 
sure).  Origin:  by  6  (7)  slips 
from  and  beside  the  posterior  tu- 
J  tM  hordes  of  the  transverse  processes 

v  ..  I  ^  Tuberculum  scaleni  of  the  7‘1,-2'"1  (1*')  cervical  verte- 

!  ~  s  bra.  Insertion:  downward  and 

lateralward  to  the  lateral  surface 
j  osta  of  the  1st  rib  (behind  the  sulcus 

subclaviae).  Action:  when  the 
cervical  spine  is  fixed  it  elevates 
the  1st  rib;  when  the  1st  rib  is 
fixed  it  bends  the  cervical  spine 
lateralward.  Innervation: 
direct  branches  of  the  ce.rvical 
and  brachial  plexuses  ([C4],  Cs, 
Cc,  C7,  C8). 

M.  scalenus  posterior  (0.  T. 

scalenus  posticus)  (see  also  Figs. 
350—352  and  355).  Form:  flat, 
oblong-quadrangular.  Position: 
close  to  the  inferior  part  of  the  cervical  spine,  bounded  in  front  by  the  m.  scalenus  medius, 
behind  by  the  m.  iliocostalis  cervicis,  lateralward  by  the  m.  levator  scapulae;  usually  fused  with 
the  m.  scalenus  medius.  Origin:  by  2  slips  from  the  posterior  points  of  the  transverse 
processes  of  the  5th  and  6th  cervical  vertebrae.  Insertion:  downward  and  lateralward  to 
the  lateral  surface  of  the  2“d  rib.  Action:  is  related  to  the  2nd  rib  as  is  that  of  the  preceding 
muscle  to  the  1st  rib.  Innervation:  direct  branches  of  the  brachial  plexus  (C7  or  Cs). 

M.  scalenus  minimus  (inconstant).  Form:  flatly-rounded,  narrow.  Position:  in 
the  slit  between  the  mm.  scalenus  anterior  and  medius;  it  separates  the  brachial  plexus  from 
the  a.  subclavia.  Origin:  by  1 — 2  slips  from  the  transverse  processes  of  the  7th  or  of 
the  6th  and  7th  cervical  vertebra.  Insertion:  downward  and  forward  to  the  lateral  sur¬ 
face  of  the  1st  rib  and  to  the  pleural  cupola.  Action:  makes  the  pleural  cupola  tense. 
Innervation:  direct  branches  of  the  brachial  plexus  (Cs). 
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358.  Transverse  section  through  the  neck,  at  the 
level  of  the  uppermost  cartilages  of  the  trachea, 

viewed  from  above  (after  Fr.  Merkel). 

The  fascia  praevertebralis  is  a  thin  but  strong  membrane  which  covers  the  anterior 
surface  of  the  cervical  spine  and  the  deep  muscles  of  the  neck;  part  of  it  descends  with  these 
into  the  thorax,  part  extends  upon  the  outer  surface  of  the  mm.  scaleni  and  of  the  thorax: 
it  covers  directly  all  the  muscles  of  the  neck  represented  in  Fig.  355. 

The  fascia  colli  extends  as  a  strong  membrane  from  the  hyoid  bone  to  the  sternum 
and  clavicle  in  front  of  the  larynx,  laryngeal  muscles  and  trachea.  It  is  attached  to  the  ster¬ 
num  by  two  leaves,  which  enclose  the  spatium  suprasternale  and  its  fatty  conte'nts.  Laterally 
it  extends  above  in  front  of  the  m.  omohyoideus  and  past  it  as  far  as  the  anterior  surface  of 
the  bundle  of  blood  vessels,  where  it  becomes  lost;  it  forms  a  sheath  for  the  intermediate  tendon 
and  the  venter  inferior  of  the  m.  omohyoideus.  Behind,  it  becomes  thinner  and  passes  below 
the  m.  sternocleidomastoideus,  upon  the  fat  which  helps  to  fill  up  the  lateral  cervical  triangle, 
and  below  the  m.  trapezius  to  the  lig.  nuchae;  the  external  surface  of  the  mm.  sternocleido¬ 
mastoideus  and  trapezius  is  covered  only  by  delicate  muscle-fascia. 
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M.  biceps 
brachii 
(caput 
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M.  biceps 
brachii 
(caput 
longum) 
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M.  deltoideus 
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clavicularis) 
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major 
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M.  serratus  anterior 


M.  obliquus  exteruus  abdominis 


359.  Muscles  of  the  right  side  of  the  chest, 

viewed  from  in  front. 

(The  platvsma  has  been  removed.) 

M.  pectoralis  major  (see  also  Figs.  360,  367,  368  and  394).  Form:  flat,  quadrangular 
when  the  arm  is  hanging  down,  broad,  thick.  Position:  on  each  side  it  passes  out  from  the 
median  plane  to  the  anterior  surface  of  the  thorax  and  of  the  axilla,  above  it  is  partly  covered 
by  the  platysma;  separated  from  the  muscle  of  the  other  side  by  a  groove  of  varying  depth. 
Origin:  medial  half  up  to  two  third  of  the  clavicle  (pars  clavicularis),  anterior  surface  of 
the  sternum  and  of  the  second  to  the  sixth  costal  cartilage  (pars  sternocostalis),  and  the 
anterior  leaf  of  the  vagina  m.  recti  abdominis  (pars  abdominalis).  The  pars  clavicularis  is  as 
a  rule  distinctly  separated  at  the  sternoclavicular  joint  from  the  pars  sternocostalis  by  an  open 
space,  and  remains  separated  from  it  in  its  entire  length.  Insertion:  see  p.  281. 
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Crista 

tnberculi _ 

majoris 

Posterior  — 
layer  of  the 
terminal  tendon 

Anterior 

layer  of  the - 

terminal  tendon 
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posterior  layer  of  the  terminal  tendon 


L. 


Pars  abdominalis 


Pars 

sternocostalis 


360.  Right  m.  pectoral  is  major, 

viewed  from  in  front,  senii-scliematically. 

(Two  strips  have  been  cut  out  of  the  muscle.  The  dotted  black  lines  indicate  the  course  of 
the  upper,  posterior  margins  of  the  muscle  bundles,  the  dotted  red  lines  that  of  the  lower, 

anterior  margins.) 

M.  pectoralis  major  (continued).  Insertion:  The  fibres  converge  lateralward  to 
the  crista  tuberculi  majoris  of  the  humerus  and  there  become  attached  bv  tendons.  The  pat’s 
clavicularis  runs -in  parallel  fibres  to  the  anterior  part  of  the  terminal  tendon;  a  lateral  trial 
gular  field  of  the  terminal  tendon  is  here  covered  by  the  anterior  part  of  the  m.  deltoideus.  The 
pars  sternocostalis  usually  converges  toward  a  thick,  tendinous  plate  in  the  posterior  section 
of  the  tendon  of  insertion,  and  can  be  divided  into  several  large  compartments  which  run  fan¬ 
shaped  after  one  another  toward  the  humerus.  The  lowest  part  of  the  pars  sternocostalis  and 
the  pars  abdominalis  run  slightly  twisted  without  deviating  to  any  marked  degree  from  their 
path  to  a  tendinous  leaf  on  the  dorsal  surface  of  the  tendon  of  insertion,  this  leaf  being  connec¬ 
ted  by  loose  tissue  with  the  rest  of  the  tendinous  mass;  the  same  leaf  may  rise  above  the  proxi¬ 
mal  margin  of  the  latter.  The  tendon  of  insertion,  accordingly,  consists  of  two  layers,  one 
anterior,  thick  (formed  by  the  pars  clavicularis  and  the  main  mass  of  the  pars  sternocostalis), 
and  one  posterior,  "thin  (pertaining  to  the  lower  part  of  the  pars  sternocostalis  and  to  the  pars 
abdominalis  );  these  layers  are  continuous  below  but  can  be  separated  from  above  (see  Fig.  361). 
The  tendon  of  insertion  is  connected  below  with  that  of  the  m.  deltoideus.  Its  posterior  layer 
sometimes  divides  before  it  is  attached  and  encloses  the  tendon  of  the  caput  longum  m. 
bicipitis;  it  also  lines  the  groove  between  the  cristae  tuberculi  majoris  and  tuberculi  minoris, 
and  is  there  united  with  the  tendinous  fibres  of  the  m.  latissimus  dorsi.  Between  the  posterior 
surface  of  the  terminal  tendon  and  the  anterior  surface  of  the  caput  longum  m.  bicipitis  brachii 
there  often  lies  an  oblong  bursal  sack,  bursa  m.  pectoralis  majoris  (see  Fig.  397).  Action- 
it  moves  the  scapula  forward,  draws  the  upper  arm  medianward  and  forward,  and  rotates  it 
inward;  it  draws  the  vertically  elevated  upper  arm  downward;  the  upper  part  presses  the  arm 
somewhat  upward  against  the  scapula,  and  can  also  raise  the  cingulam  extremitatis  superioris 
a  trifle;  the  lower  part  can  raise  the  ribs  when  the  shoulder  girdle  is  fixed.  Innervation:  nn. 
thoracales  anteriores  ([C 5 1,  Ce,  Cl,  Cs,  Thi). 
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361.  Muscles  of  the  right  side  of  the  chest  (2"d  layer), 

viewed  from  in  front. 

(The  platysma  and  the  m.  pectoralis  major  have  been  removed.) 

M.  pectoralis  minor.  Form:  flat,  oblong-triangular.  Position:  on  the  anterior 
surface  of  the  thorax  and  of  the  axilla,  covered  by  the  m.  pectoralis  major;  it  may  project  some¬ 
what  beyond  the  lateral  margin  of  the  m.  pectoralis  major.  Origin:  by  (four  or)  three  digi- 
tations  from  the  anterior  surface  of  the  (2nd  or)  3rd — 5th  rib.  Insertion:  the  fibres  converge 
upward  and  lateralward  to  the  proc.  coracoideus  scapulae;  there  is  a  short  tendon  which  may  be 
united  with  the  m.  coracobrachialis.  Action:  it  moves  the  scapula  (and  the  clavicle)  down¬ 
ward  and  turns  its  angulus  inferior  backward  and  medianward;  when  the  shoulder  blade  is 
fixed,  it  elevates  the  ribs  to  which  it  is  attached.  Innervation:  nn.  thoracales  anteriores 

(C7,  C8). 

M.  subclavius.  Form:  flat-cylindrical,  narrow,  short,  pinnated.  Position: 
hidden  between  the  clavicle  and  the  1st  rib,  covered  by  the  platysma,  the  clavicle  and  the  m. 
pectoralis  major.  Origiq:  with  a  strong  tendon,  from  the  anterior  surface  of  the  1st  costal 
cartilage  and  1st  rib,  just  lateralward  from  the  lig.  costoclavieulare.  Insertion:  obliquely 
lateralward  and  upward  to  the  inferior  surface  of  the  clavicle  as  far  as  the  lig.  coracoclavi- 
culare  and  between  its  two  parts.  Action:  it  draws  the  clavicle  (and  the  scapula)  downward 
and  forward.  Innervation:  n.  subclavius  (Cr,  [Co]). 
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M.  levator  scapulae  _ 
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-  M.  scalenus  anterior 


Scapula 

(pulled 

forcibly 

backward) 


Sternum 
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362.  Right  m.  serratus  anterior, 

viewed  from  the  side  and  somewhat  from  in  front. 


(The  mm.  pectorales  as  well  as  the  muscles  of  the  anterior  and  posterior  scapular  fossae  have 
been  removed;  the  clavicle  has  also  been  removed  and  the  scapula  drawn  forcibly  backward.) 
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363.  Right  posterior  wall  of  the  thorax  with 

muscles,  viewed  from  in  front. 

(Diaphragma,  ni.  psoas  and  m.  quadratus  lumborum  have  been  removed.  The  ligamenta  inter- 
costalia  interna  are  cut  off  in  the  5,h — 9th  intercostal  space.) 
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M.  serratus  anterior  (0.  T.  serratus  magnus)  (see  Figs.  359,  361,  362,  367,  368 
and  394).  F  or  in:  flat,  quadrangular.  Position:  on  the  lateral  and  posterior  wall  of  the 
thorax,  close  to  the  ribs  and  min.  intercostales,  covered  in  front  and  above  by  the  mm.  pec- 
torales,  behind  by  the  m.  subscapularis,  by  the  scapula  and  its  posterior  muscles  as  well  as  by 
the  m.  latissimus  dorsi  and  m.  trapezius;  lateralward  and  below,  with  its  4 — 5  inferior  digita- 
tions,  which  penetrate  between  the  digitations  of  the  m.  obliquus  externus  abdominis,  just 
beneath  the  skin.  Origin:  by  9 — 10  fleshy  digitations  from  the  8 — 9  uppermost  ribs  (by 
2  digitations  from  the  2“u  rib  [tuberositas  costae  II]);  also  from  a  tendinous  arch  between  1st 
and  2nd  rib.  Insertion:  uppermost  2  digitations  (from  1st  and  2“d  rib)  converging  to  the 
angulus  medialis  scapulae;  3ru  digitation  (from  2nd  rib)  (occasiomally  also  the  4th  digitation, 
from  the  3rd  rib)  runs  diverging  to  the  margo  vertebralis  (the  thinnest  part);  4th — 10th  digi¬ 
tations  (from  3rd — 9th  rib)  extend  converging  to  the  angulus  inferior;  the  latter  portion  is  the 
strongest.  The  fibres  run  as  a  whole  curved  so  as  to  be  convex,  follow  exactly  the  curvature  of 
the  wall  of  the  thorax  and  increase  in  length  below;  the  fibres  from  the  5tn — 8th  rib  are  the 
longest.  Action:  it  presses  the  scapula  to  the  thorax,  draws  it  forward  and  lateralward, 
acting  with  especial  power  upon  the  angulus  inferior;  at  the  same  time  it  rotates  the  scapula 
so  that  the  angulus  medialis  is  depressed  and  the  acromion  slightly  elevated.  Innervation: 
n.  thoracalis  longus  (Cs,  C<$,  C;  [Cs]). 

Mm.  intercostales  externi  (see  also  Figs.  362,  370  and  387).  Form:  flat,  short,  thin; 
they  contain  a  great  deal  of  tendinous  tissue.  Position:  in  the  intercostal  spaces,  from  the 
tubercles  of  the  ribs  on,  to  about  the  lateral  ends  of  the  costal  carilages;  in  the  first  intercostal 
space  sometimes  to  the  sternum;  behind  they  are  continous  with  the  mm.  levatores  costarum. 
Origin:  lower  margin  of  each  rib,  external  from  the  sulcus  costae.  Insertion:  the  fibres 
run  parallel  downward  and  sternalward  to  the  upper  margin  of  the  next  rib  below.  Median - 
ward  from  the  anterior  end  running  in  the  same  direction  are  glistening  tendinous  band  of 
connective  tissue  (ligamenta  intercostalia  externa,  not  shown  in  the  figure).  Action:  muscles 
contract  on  inspiration.  Innervation:  nn.  intercostales  I— XI. 

Mm.  intercostales  interni  (see  also  Fig.  361,  362,  364  and  372).  Form:  flat,  short 
thin.  Position:  in  the  intercostal  spaces  from  the  region  of  the  angles  of  the  ribs  to  the 
sternum;  they  lie  more  internally  than  the  mm.  intercostales  externi,  and  are  accordingly 
covered  by  the  latter  externally  as  far  as  the  lateral  ends  of  the  costal  cartilages;  between 
the  costal  cartilages  they  are  covered  only  by  the  ligg.  intercostalia  externa;  behind  they 
leave  the  anterior  surface  of  the  mm.  intercostales  externi  free  medianward  from  the  angles  of 
the  ribs.  Origin:  inferior  margin  of  each  rib;  more  exactly,  inwards  from  the  sulcus  costae 
from  the  anguli  costarum  almost  to  the  margin  of  the  costal  cartilage,  and  outwards  from  the 
sulcus  costae  in  the  middle  of  the  rib  to  the  sternum,  so  that  the  intercostal  vessels  and  nerves 
run  behind  between  the  mm.  intercostales  externi  and  interni,  then  between  the  two  layers 
of  the  mm.  intercostales  interni,  and  in  front,  on  the  inner  side  of  the  latter.  Insertion: 
the  fibres  run  parallel  downward  and  vertebralward  to  the  upper  margin  of  the  next  rib 
below.  Action:  the  portions  extending  between  the  ossa  costalia  contract  on  expiration; 
those  bundles  running  between  the  costal  cartilages,  mm.  intercartilaginei,  act  like  the  mm. 
intercostales  externi.  Innervation:  nn.  intercostales  I — XI. 

The  ligamenta  intercostalia  interna  are  thin  bands  of  connective  tissue  which  are 
situated,  partly  in  front  on  the  inner  side  of  the  mm.  intercostales  interni  in  connection  with 
the  m.  transversus  thoracis  (not  shown  in  figure),  partly  behind  on  the  anterior  surface 
of  the  mm.  intercostales  externi  in  connection  with  the  mm.  intercostales  interni  and  the 
mm.  subcostales  (see  Fig.  363). 

Mm.  subcostales,  very  variable.  Form:  flat,  triangular,  very  thin.  Position: 
on  the  internal  surface  of  the  ribs,  usually  only  of  the  lower  ribs,  in  the  region  of  the  anguli 
costarum.  Origin:  from  the  inner  surface  of  the  ribs.  Insertion:  the  fibres  run  like 
those  of  the  mm.  intercostales  interni,  but  jump  over  one  or  two  ribs.  Action:  contract  on 
expiration.  Innervation:  corresponding  nn.  intercostales. 

M.  ti  •ansversus  thoracis  (see  Fig.  364).  Form:  flat,  quadrangular,  very  thin. 
Position:  directly  upon  the  posterior  surface  of  the  anterior  thoracic  wall,  below  close  to 
the  diaphragma  and  bounding  the  m.  transversus  abdominis.  Origin:  posterior  surface  of 
the  proc.  xiphoideus  and  of  the  lower  half  of  the  corpus  sterni.  Insertion:  lower  bundle 
transverse,  the  upper  obliquely  upward  and  lateralward  to  the  6th  to  the  3rd  (or  2nd)  rib  (costo- 
cartilaginous  junction);  the  upper  ones  usually  pass  over  two  intercostal  spaces.  Action:  it 
draws  the  ribs  downward  on  expiration.  Innervation:  nn.  intercostales  III  (or  II)  —  IV. 
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M.  sternothyreoideus  (cut  through) 

\ 

'  Min.  sternohyoidei  (cut  through) 


Clavicula - 


Costa  I  — 


V.  maminaria  interna  -  - 


A.  inammaria 
interna 


Mm.  intercostales 
intemi 


I  M.  transversus  abdominis 

Diaphragma  (pars  costalis) 


M.  transversus  thoracis 


364.  Anterior  wall  of  the  thorax  with  muscles, 

viewed  from  behind. 

(On  the  right  side  the  fibres  of  origin  of  the  diaphragma  have  been  removed.) 
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Foramen  venae  cavac  J 
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I  Pars  sternalis  diaphragmatis 
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Hiatus  aorticus 
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diaphragmatis 


'  M.  psoas  major 
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Arcus  lumbocostalis 
medialis 
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lumbocostalis 

lateralis 


M.  quadratus 
lumborum 


M.  transversus 
abdominis 


M.  obliquus 
internus  abdominis 


M.  obliquus 
externus  abdominis 


M.  iliacus 


\  M.  psoas  minor 

Corpus  vertebrae  lumbalis  V  ! 


365.  Diaphragm,  viewed  from  below  and  in  front. 

(The  muscles  of  the  chest  have  been  removed,  the  abdominal  muscles  have  been  cut  through 

transversely.) 

Diaphragma  (diaphragm)  (see  also  Figs.  364  and  366).  Form  and  position:  flat, 
broad,  kidney-shaped,  tendinous  in  the  middle  (centrum  tendineum),  otherwise  fleshy;  it  is 
stretched  out  transversely  between  the  abdominal  and  thoracic  cavities;  it  bulges  into  the 
.thorax,  being  convex  above,  markedly  so  lateralward,  less  so  in  the  middle,  so  that  to  the  right 
and  to  the  left  there  arises  a  cupola-like  elevation,  those  of  the  two  sides  being  separated  by 
a  shallow  median  depression;  in  the  adult  on  moderate  expiration  the  right  cupola  reaches 
to  close  below  the  costocartilaginous  junction  of  the  4th  rib,  the  left  cupola  to  just  above  the 
costocartilaginous  junction  of  the  5th  rib  (see  Fig.  461).  Origin:  from  the  posterior  surface 
of  the  proc.  xiphoideus  sterni  (pars  sternalis),  from  the  internal  surface  of  the  anterior 
ends  of  the  7th — 12th  rib  (pars  eostalis)  and  from  the  lumbar  vertebrae  (pars  lumbalis). 
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^Centrum  tendineum 
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366.  Diaphragm,  pars  lumbalis,  viewed  frombclowand  ill  front. 

(The  diaphragm  has  been  separated  from  the  upper  ribs  and  from  the  sternum  and  drawn 
somewhat  upward;  on  the  right  the  mm.  psoas  and  quadratus  lumborum  have  been  removed.) 

Diaphragma  (continued).  The  pars  lumbalis  arises  from  the  lig.  longitudinale  anterius 
and  is  divided  on  each  side  by  perforating  vessels  and  nerves  (somewhat  variably)  into  three 
crura  (the  rigth  ones  reaching  a  little  farther  down) :  crus  mediale,  on  the  rigth  thicker,  from  the 
crura  (the  right  reaching  a  little  farther  down);  crus  mediale,  on  the  rigth  thicker,  from  the 
anterior  surface  of  the  3rd  and  4th,  crus  intermedium,  narrow,  from  the  anterior  surface  of  the 
2nd  and  3rd,  crus  laterale,  from  the  lateral  surface  of  the  2nd  (or  1st)  lumbar  vertebral  body  and 
from  a  strip  of  fascia  which  extends  thence  in  front  of  the  m.  psoas  to  the  transverse  process 
of  the  1st  lumbar  vertebra  and  is  fused  with  the  fascia  iliaca  (see  p.  343)  (arcus  lumbocostalis 
medialis  [Halleri]).  A  second  strip  of  fascia,  between  the  point  last  mentioned  and  the  12th  rib, 
(arcus  lumbocostalis  lateralis  [Halleri]),  forms  a  bridge  over  the  m.  quadratus  lumborum  and 
serves  chiefly  to  give  origin  also  to  muscle  fibres;  a  triangular  space  is  frequentliy  found  over  it 
in  the  muscle,  trigonum  lumbocostale  [Bochdaleki].  The  crura  medialia  of  the  two  sides  diverge 
somewhat  above  and  in  front  and  leave  between  them  and  the  spine  an  oblong  space,  the  hiatus 
oorticus  (for  the  aorta  and  ductus  thoracicus),  which  is  closed  before  the  centre  of  the  12th 
thoracic  vertebral  body  by  a  small  tendinous  arch.  Over  this,  the  right  crus  mediale  divides  into 
two  bundles  which  enclose  a  slit  which  reaches  almost  to  the  centrum  tendineum,  the  hiatus 
oesophageus  (for  the  oesophagus  and  the  nn.  vagi);  the  left  crus  mediale  sends  only  a  few 
corresponding  fibres  to  the  right.  Between  the  crus  mediale  and  the  crus  intermedium  run 
usually  the  v.  azygos  (or  hemiazygos)  and  the  nn.  splancnnici;  between  the  crus  intermedium 
and  the  crus  laterale  runs  the  truncus  sympathicus.  I  n  s  e  r  t  i  o  n :  on  all  sides  radially  to  the 
centrum  tendineum  (0.  T.  central  tendon),  which  has  the  shape  of  a  clover-leaf  or  sometimes 
of  a  kidney  and  consists  of  interwoven  tendon  bundles.  In  its  right  half  lies  the  foramen  venae 
cavae,  quadrangularly  rounded  (for  the  v.  cava  inferior).  Action:  it  enlarges  the  thoracic 
cavity ;  the  cupolae  descend  markedly,  the  centrum  tendineum  descends  less.  Innervation: 
nn.  phrenici  (03,  t-4,  Cs). 
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367.  Muscles  of  the  abdomen, 

viewed  from  the  right  side  and  the  front. 
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M.  sartorius 
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368.  Muscles  of  the  abdomen,  viewed  from  in  front. 
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i  Linea  alba 


I 


Vagina  in.  recti  abdominis 
(anterior  leaf) 


Vagina  ni.  recti 
abdominis  (anterior 
leaf)  (reflected) 


Fibrae  inter- 
cru  rales 


Annulus  inguinalis 
subcutaneus 


__  Ligamentum  inguinale 
reflexum  [CollesiJ 


- Crus  inferius 


Crus  superius 

Ligamentum  Suspensorium  penis 


Funiculus  spermaticus— 


—  —  M.  pyramidalis 


369.  Mm.  pyramidales,  viewed  from  in  front. 

(The  anterior  leaf  of  the  sheath  of  the  rectus  has  been  partially  dissected  off  and  reflected.) 

M.  obliquus  externus  abdominis  (see  also  Figs.  367,  368,  380  and  382).  Form: 
flat,  quadrangular,  broad,  much  longer  in  front  than  behind.  Position:  on  the  anterior  and 
lateral  surface  of  the  abdominal  and  inferior  thoracic  region.  Origin:  by ’8  fleshy  digitations 
from  the  outer  surface  of  the  12th — 5th  rib;  the  uppermost  digitation  is  usually  covered  by  the 
pars  abdominalis  m.  pectoralis  majoris  (see  Fig.  370);  the  4  upper  digitations  are  inserted  be¬ 
tween  the  digitations  of  the  m.  serratus  anterior;  the  3  lower  between  those  of  the  m.  latissimus 
dorsi.  Insertion:  the  upper  fibres  run  more  transversely,  forward,  the  lower  more  obliquely, 
forward  and  downward.  The  largest,  upper  part  goes  over  medianward  into  a  broad,  tendinous 
sheath  which  runs  in  front  of  the  m.  rectus  abdominis  and  helps  to  form  the  anterior  leaf  of  the 
vagina  mv  recti  abdominis  (see  p.279).  The  next  lower  muscle  bundles  pass  obliquely  to  the 
ligamentum  inguinale  [Pouparti]  (0.  T.  Poupart’s  ligament)  (see  p.  298)  and  leave  medianward 
an  open  space  (annulus  inguinalis  subcutaneus)  (see  p.298)  for  the  passage  of  the  funiculus 
spermaticus.  The  muscle  fibres  arising  farthest  back  are  attached  in  fleshy  masses  to  the  ex¬ 
ternal  lip  of  the  iliac  crest;  they  form,  when  the  muscles  are  relaxed,  a  ridge  (see  Fig.  374) 
running  in  a  horizontal  direction  (flank  pad),  projecting  slightly  beyond  the  crista  iliaca.  A  c  - 
t  i  o  n:  it  draws  the  thorax  downward  (expiration);  bends  the  spinal  column  forward  and  toward 
the  same  side  and  rotates  it  toward  the  other  side;  when  the  thorax  is  fixed  it  elevates  the 
pelvis.  Innervation:  Tin.  interc.ostales  V — XII  and  the  nn.  iliohypogastricus  and  ilio- 
inguinalis  (total  Th5 — Thi2  [Li] ). 

M.  pyramidalis,  of  variable  degree  of  development,  sometimes  absent  altogether. 
Form:  flat,  oblong-triangular.  Position  :  close  to  the  median  plane  above  the  symphysis 
pubis,  in  front  of  the  m.  rectus  abdominis,  in  a  duplicaturc  of  the  anterior  leaf  of  the  vagina 
m.  recti  abdominis.  Origin  :  anterior  surface  of  the  ramus  superior  ossis  pubis  and  of  the 
symphysis' ossium  pubis.  Insertion  :  the  fibres  run  upward  and  medianward  to  the  linea 
alba.  Action:  it  tightens  the  linea  alba  in  the  upright  position  and  gives  rise  to  a  median 
groove  below  the  navel  when  the  abdominal  muscles  arc  relaxed.  Innervation  :  n.  inter- 
costalis  XII;  possibly  also  fibres  from  Li  and  La  or  only  from  these. 
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370. 


Funiculus  spermaticus 


Ligamentum  Suspensorium  penis 

MuSClGS  of  the  abdomen  (2nd layer),  viewed  from  in  front. 
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M.  rectus  abdominis 


Mm.  intercostales 
interni 


M.  transversus 
abdominis 


Vagina 
m.  recti 
abdominis 


posterior 
leaf 


anterior 

leaf 


Vagina  m.  recti 
abdominis 
(anterior  leaf) 


M.  obliquus  internus  abdominis 


M.  obliquus  externus  abdominis 
(cut  through  and  reflected  medianward) 


371.  Transition  of  the  tendon  ofthe  right  m.  obliquus 
internus  abdominis  into  the  sheath  of  the  rectus. 


(The  m.  obliquus  externus  abdominis  has  been  completely  removed  above;  below,  it  has  been  cut 
through  and  reflected ;  the  m.  obliquus  internus  abdominis  has  been  separated  at  its  upper  border  from 
the  costal  cartilages ;  the  anterior  leaf  of  the  sheath  of  the  rectus  has  been  removed  in  the  upper  portion .) 

M.  obliquus  internus  abdominis  (see  also  Figs.  370  and  382—384).  Form:  flat, 
quadrangular,  broad,  in  front  considerably  longer  than  behind.  Position  :  on  the  anterior 
and  lateral  surface  of  the  abdomen,  completely  covered  by  the  m.  obliquus  externus  abdominis. 
Origin  :  posterior  surface  of  the  combined  leaves  of  the  fascia  lumbodorsalis  (see  p.  306),  linea 
intermedia  of  the  iliac  crest,  lateral  two  thirds  of  the  lig.  inguinale  (see  p.  298).  Insertion  : 
the  most  posterior  fibres  pass  upward  and  forward  to  the  inferior  margins  of  the  12th — 10"'  rib. 
The  other  fibres  coming  from  the  iliac  crest  diverge  and  pass  medianward  so  that  the  uppermost 
run  parallel  to  the  ends  of  the  10th — 8th  costal  cartilages  (connected  with  them  only  by  loose 
tissue),  the  lowermost  run  transversely;  the  fibres  from  the  lig.  inguinale  are  somewhat  curved 
as  they  run  downward.  All  the  muscle  bundles  not  fastened  to  the  ribs  go  over,  lateralward  from 
the  m.  rectus,  along  a  curved  line,  into  a  tendinous  plate.  This  divides  in  its  upper  two  thirds 
into  two  lamellae,  of  which  one  passes  in  f  r  o  n  t  of,  the  other  behind,  the  m.  rectus  ab¬ 
dominis  to  go  to  the  median  plane  and  there  form  the  basis  for  the  corresponding  leaf  of  the 
vagina  m.  recti  abdominis  (0.  T.  sheath  of  the  rectus)  (see  also  Fig.  373  and  p.297).  In  the 
lower  third,  all  the  fibres  run  in  f  r  o  n  t  of  the  m.  rectus  abdominis  (6ee  also  Fig.  374  and 
p.  297);  the  posterior  leaf  of  the  rectal  sheath  is  lacking  here  generally  (see  p.  297);  its 
lower  margin  is  curved  so  as  to  be  concave  and  is  called  the  linea  semicircularis  [ Douglasi] 
(see  Fig.  375  and  p.  297).  The  lower  margin  of  the  muscle  forms  in  part  the  upper  wall  of  the 
inguinal  canal  (see  p.  299);  in  addition  the  m.  cremaster  goes  off  from  it  (see  p.  299).  Action: 
the  upper  part  draws  the  thorax  downward  (expiration),  bends  the  spinal  column  forward  and 
toward  the  same  side,  rotates  it  toward  the  same  side ;  when  the  thorax  is  fixed  it  elevates  the 
pelvis;  the  lower  part  acts  in  a  similar  manner  to  the  m.  transversus  abdominis.  Inner¬ 
vation:  nn.  intercostales  X — XII  and  the  nn.  iliohypogastricus,  ilioinguinalis  and  spermaticus 
externus  (total  [Thio]  Thu,  Thi2,  Li  [L2]). 
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372.  Mm.  recti  abdominis,  viewed  from  in  front. 
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373.  Transverse  section  through  the  abdominal 
wall  above  the  linea  semicircularis  [Douglasi] 

(after  W.  Braune). 


374.  Transverse  section  through  the  abdominal 
wall  below  the  linea  semicircularis  [Douglasi] 

(after  W.  Braune). 

M.  rectus  abdominis  (see  Figs.  372  and  375).  Form:  flat,  oblong-quadrangular, 
above  broader  and  thinner,  below  narrower  and  thicker.  Position  :  on  the  anterior  surface 
of  the  abdomen  close  to  the  linea  alba.  In  front  it  is  covered  by  the  anterior  leaf  of  the  vagina 
m.  recti  abdominis;  behind  it  lies  above  immediately  on  the  6th — 8th  rib  cartilage,  below  on  the 
m.  transversus  abdominis  and  on  the  posterior  leaf  of  the  vagina  m.  recti,  in  the  lower  third  where 
the  latter  is  lacking,  directly  upon  the  fascia  transversalis.  Origin:  anterior  surface  of  the 
5th — 7th  costal  cartilage,  of  the  proc.  xiphoideus  and  of  the  lig.  costoxiphoideum.  Inser¬ 
tion:  its  fibres  run  downward,  parallel  to  one  another.  In  its  upper  half  it  is  interrupted 
by  three  intercalated  tendons,  inscriptiones  tendineae;  the  uppermost,  usually  incomplete, 
goes  slightly  arch-shaped  at  the  level  of  the  horizontal  part  of  the  8th  costal  cartilage,  the 
lowermost  runs  transversely  at  the  level  of  the  navel,  and  the  middle  one,  between  these  two,  in 
a  similar  direction;  these  intermediate  tendons  often  do  not  go  entirely  through  the  Thickness 
of  the  muscle;  they  are  very  intimately  connected  with  the  anterior  leaf,  but  loosely  with  the 
posterior  leaf  of  the  rectal  sheath.  The  number  and  extent  of  these  tendons  varies;  usually 
there  is  an  incomplete  one  in  the  lateral  half  of  the  muscle  below  the  navel  at  the  level  of  the 
linea  semicircularis  [Douglasi].  Below,  the  muscle  fibres  converge  and  are  attached  by  a  strong 
flat  tendon  to  the  ramus  superior  oss.  pubis  and  to  the  anterior  surface  of  the  symphysis  ossium 
pubis;  the  fibres  of  the  tendons  are  there  very  much  interwoven.  A  c  t  i  o  n :  it  draws  the  thorax 
downward  (expiration)  and  bends  the  spinal  column  forward;  when  the  thorax  is  fixed  it  ele¬ 
vates  the  pelvis.  Single  sections  of  the  muscle  can  contract  separately.  Innervation:  nn. 
intercostales  VI — XII. 
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375.  Muscles  of  the  abdomen  (3rd  layer), 

viewed  from  in  front. 

(Mm.  obliqui  abdominis  have  been  completely  removed;  furthermore  on  each  side  the  m.  rectus 
abdominis  and  the  anterior  leaf  of  its  sheath  have  been  removed  on  each  side  in  their  upper 

two  thirds.) 
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M.  transversus  abdominis  (see  also  Figs.  3G4,  372  and  383).  Form  :  flat,  quadran¬ 
gular,  broad,  mych  longer  in  front  than  behind.  Position  :  on  the  anterior  and  lateral  sur¬ 
face  of  the  abdomen,  completely  covered  by  the  mm.  obliqui  abdominis,  partly  also  by  the 
m.  rectus  abdominis.  The  muscle  fibres  which  arise  from  the  7th  and  8th  rib  lie  entirely  behind 
the  m.  rectus  abdominis.  Origin:  from  the  internal  surfaces  of  the  7th — 12,h  costal  cartilage, 
from  the  union  of  the  two  leaves  of  the  fascia  lumbodorsalis  (see  Figs.  383  and  384),  from  the 
internal  lip  of  the  iliac  crest  and  from  the  lateral  two  thirds  of  the  lig.  inguinale  (see  p.  298). 
Insertion  :  the  fibres  are  parallel,  run  transversely  forward  and  go  over  into  a  tendon  plate 
along  a  line  which  is  concave  medianward  (linea  semilunaris  [Spigeli]).  This  tendon  plate 
(see  also  Figs.  373  and  374)  runs,  in  its  upper  two  thirds,  behind  the  m.  rectus  abdominis 
and  strengthens  the  posterior  leaf  of  the  sheath  of  the  rectus;  in  the  lower  third,  where  there 
is  no  posterior  leaf  of  the  rectal  sheath  (see  below),  it  goes  i  n  f  r  o  n  t  of  the  m.  rectus  abdo¬ 
minis  and  fuses  with  the  anterior  leaf  of  the  rectal  sheath;  some  bundles  may  run  there  also 
behind  the  m.  rectus.  The  lowermost  fibre's  arch  downward  and  help  to  form  the  posterior  wall 
of  the  inguinal  canal  (see  pag.  300);  they  are  attached  partly  to  the  upper  surface  of  the  os 
pubis,  partly  to  the  lig.  inguinale.  Action:  it  pulls  the  ribs  downward  (expiration)  and 
diminishes  the  size  of  the  abdominal  cavity.  Innervation:  nn.  intercostales  V — XII,  the 
nn.  iliohypogastricus,  ilioinguinalis  and  spermaticus  extcrnus  (total  [Th.-,]  Thio,  Li,  La). 

Vagina  m.  recti  abdominis  (sheath  of  the  rectus)  (see  also  Figs.  368,  370,  371, 
373  and  374)  consists  on  each  side  of  two  broad  tendinous  leaves,  which  cover  directly  the 
anterior  and  posterior  surfaces  of  the  m.  rectus  abdominis  and  which  are  formed  by  the  tendons 
of  the  mm.  obliqui  et  transversus  abdominis;  medianward  both  leaves  meet  those  of  the  other 
side  in  the  linea  alba.  The  anterior  leaf  covers  the  whole  anterior  surface  of  the  m.  rectus 
and  is  firmly  fused  with  its  inscriptiones  tendineae.  It  is  very  thin  above  and  there  serves 
to  give  origin  to  the  pars  abdominalis  of  the  m.  pectoralis  major;  it  becomes  stronger  lower 
down  and  consists  of  interwoven  fibres.  In  its  upper  two  thirds  it  is  formed  by  the  anterior 
leaf  of  the  tendon  of  the  m.  obliquus  internus  and  the  tendon  of  the  m.  obliquus  externus  (see 
Fig.  373)  fused  with  it,  in  its  lower  third  by  the  union  of  the  tendons  of  the  mm.  obliqui 
and  of  the  m.  transversus  abdominis  (see  Figs.  374  and  375).  The  posterior  leaf  is  much 
shorter,  begins  on  the  costal  cartilages  at  the  angulus  infrasternalis  and  ends  as  a  stiff 
membrane,  more  or  less  sharply,  somewhat  belowr  the  navel  in  a  margin,  the  linea  semicircularis 
[ Donglasi],  which  is  concave  below  and  stretches  out  lateralward  from  the  linea  alba;  it 
consists  of  the  transverse  tendinous  fibres  of  the  posterior  leaf  of  the  tendon  of  the  m.  obliquus 
internus  abdominis  and  those  of  the  m.  transversus  abdominis.  The  posterior  leaf  more  or 
less  thinned  and  formed  only  by  fibres  of  the  m.  transversus,  extends  frequently  further  down¬ 
wards  and  rarely  reaches  to  the  upper  edge  of  the  symphysis,  leaving  a  gap  only  for  the 
passage  of  the  vasa  epigastrica  inferiora. 

Linea  alba  (see  also  Figs.  368,  369  and  372 —  374)  is  a  tough  connective  tissue  strip 
which  extends  in  the  median  plane  between  the  mm.  recti  abdominis  from  the  proc.  xyphoideus 
to  the  symphysis  ossium  pubis.  Below  the  proc.  xyphoideus  it  gradually  broadens,  being 
about  twice  as  wide  at  the  level  of  the  navel  as  it  is  higher  up,  and  again  narrows  below 
the  navel  to  a  thin  cord  which  is  attached  behind  the  tendons  of  the  mm.  recti  abdominis 
to  the  lig.  pubicum  superius  by  means  of  a  triangular  expansion  (adminiculum  lineae  albae) 
(see  Fig.  379).  The  sheath  of*the  rectus  is  attached  to  the  linea  alba;  indeed  it  forms  it,  in 
a  way,  through  the  union  of  the  two  leaves  of  the  right  side  with  the  two  leaves  of  the  left. 
Approximately  below  its  middle  and  about  at  the  level  of  the  body  of  the  4th  lumbar  vertebra 
the  linea  alba  contains  the  navel,  umbilicus;  individually  its  position  changes  to  no  small  degree. 

Ligamentum  fundiforme  penis  (0.  T.  suspensory  ligament)  (see  Figs.  367  and  368) 
(in  the  male)  is  a  broad  band,  consisting  essentially  of  elastic  fibres;  it  arises,  above  the 
symphysis  ossium  pubis,  from  the  anterior  surface  of  the  vagina  m.  recti  and  the  linea  alba 
as  well  as  from  the  fascia  superficialis  abdominis.  It  surrounds  the  penis  like  a  loop  by  means 
of  its  two  limbs  and  often  radiates  out  into  the  scrotum. 

Ligamentum  fundiforme  clitoridis  (0.  T.  suspensory  ligament)  (see  also  Fig.  728) 
(in  the  female)  correspond  sto  the  ligamentuin  fundiforme  penis. 
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376.  Right  anterior  abdominal  ring  and  fossa 

ovaiis  in  the  male. 

Ligamentum  inguinale  [Pouparti]  (0.  T.  Poupart’s  ligament)  (see  also  Figs.  367, 
368,  375,  379,  421  and  427)  is  a  powerful,  flatly  rounded  tendon,  which  extends  from  the  spina 
iliaca  anterior  superior  to  the  tuberculum  pubicum  and  can  be  palpated  through  the  skin  as  a 
hard  cord.  It  is  not  an  independent  ligament  but  formedTnedially  by  the  tendinous  fibres  of  the 
m.  obliquus  externus,  laterally  by  that  of  both  mm.  obliqui  and  the  m.  transversus  abdominis ; 
to  its  lower  margin  the  fascia  lata  is  attached  and  this  causes  a  convex  downward  bulging  of 
the  ligament.  Medianward  the  ligament  does  not  end  at  the  tuberculum  pubicum  alone  .but  also 
sends  diverging  fibres  to  the  pecten  ossis  pubis;  the  latter  insertion  is  a  small  triangular  liga¬ 
ment,  ligamentum  lacunare  [Gimbernati]  (0.  T.  Gimbernat’s  ligament)  (see  also  Fig.  379 
and  421),  which  is  fused  with  the  fascia  pectinea,  extends  obliquely  backward  and  upward  and 
with  its  lateral  concave  margin  bounds  the  annulus  femoralis  (see  p.  343). 

Canalis  inguinalis  (inguinal  canal)  (see  also  Figs.  369  and  377—379)  is  a  cylindrical 
space  filled  up  completely  by  the  ductus  deferens  (in  the  male,  by  the  lig.  teres  uteri  in  the 
female)  with  the  accompaning  vessels  (see  p.  607  and  619) ;  it  perforates  the  lowermost  portion 
of  the  abdominal  muscles  obliquely  from  behind  and  above,  forward,  downward  and  medianward. 
The  canal  has  two  openings,  one  posterior,  annulus  inguinalis  abdominalis  (0  T.  internal  ab¬ 
dominal  ring),  and  one  anterior,  annulus  inguinalis  subcut aneus  (0.  T.  external  abdominal  ring), 
and  (somewhat  schematically)  four  walls,  one  anterior,  one  inferior,  one  superior,  one  posterior. 
It  is  narrower  in  the  female,  but  somewhat  longer  than  in  the  male. 

The  annulus  inguinalis  subcutanens  (see  also  Fig.  369)  lies  somewhat  laterally 
from  and  a  little  above  the  tuberculum  pubicum.  It  is  formed  by  the  separation  of  the  lowermost 
fibres  of  the  tendon  of  the  m.  obliquus  externus  from  one  another  giving  rise  to  an  acute-angled 
space,  which  is  bounded  below  by  fibres  which  go  tflb  tuberculum  pubicum  (crus  inferius. 
0.  T.  external  pillar),  above  by  fibres  which  run  to  the  anterior  surface  of  the  symphysis  ossium 
pubis  (crus  superius.  0.  T.  internal  pillar);  the  larger  lateral  portion  of  the  space  is  filled  up  by 
curved  fibres  which  run  transversely,  fibrae  intercrurales  (0.  T.  intercolumnar  fascia,  external 
spermatic  fascia.)  These  fibres  leave  as  a  free  opening  only  a  small  space,  convex  laterally, 
which  will  permit  the  passage  of  the  tip  of  the  index  finger. 
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377.  Right  inguinal  canal  in  the  male  (2nd  layer), 

viewed  from  in  front. 

(The  m.  obliquus  externus  abdominis  has  been  cut  through  above  the  anterior  abdominal  ring 
and  reflected  partly  medianward  and  partly  downward.  The  spermatic  cord  has  been  pressed 

somewhat  downward  within  the  inguinal  canal.) 

Canalis  inguinalis  (continued)  (see  also  Figs.  369,  376,  378  and  379). 

Anterior  wall:  formed  by  the  tendon  plate  of  the  m.  obliquus  externus  abdominis, 
especially  also  by  the  fibrae  intercrurales. 

Lower  wall:  m.  obliquus  externus;  the  lig.  inguinale  [Pouparti]  and  the  fibrous 
bands  of  the  crus  inferius  immediately  adjacent  do  not  extend  in  their  medial  portion  in  a 
straight  line  to  the  tuberculum  pubicum  but  are  curved  somewhat  downward  so  that  they 
form  a  groove  open  above  for  the  spermatic  cord. 

Upper  wall:  m.  obliquus  internus;  the  lowermost  fibres  of  this  muscle,  arising  from 
the  lig.  inguinale,  extend  in  curves  medianward  and  downward,  forming  lateralward  the  mus¬ 
cular,  narrow,  upper  wall  of  the  inguinal  canal  and  going  over  medianward  into  the  anterior 
layer  of  the  sheath  of  the  rectus;  this  medial  part  has  its  lower  insertion  sometimes  farther 
lateralward  and  then  passes  close  in  front  of  and  along  with  the  falx  inguinalis  to  the  upper 
surface  of  the  os  pubis. 

M.  cremaster  (see  also  Figs.  376  and  705)  (in  the  male).  It  arises  by  a  thick  lateral 
bundle  in  continuation  of  the  lowermost  fibres  of  the  mm.  obliquus  internus  and  transversus 
abdominis  from  the  upper  margin  of  the  lig.  inguinale  and  by  a  weak,  medial  bundle  from  the 
anterior  layer  of  the  sheath  of  the  rectus;  the  former  lies  on  the  lateral,  the  latter  on  the 
medial  surface  of  the  spermatic  cord;  both  pass  with  the  spermatic  cord  through  the  subcuta¬ 
neous  opening  of  the  inguinal  canal,  spread  out  in  common  upon  the  tunica  vaginalis  communis 
of  the  testis  and  epididymis,  and  surround  it  like  bows,  forming  also  a  long-meshed  net. 
A  c  t  i  o  n  :  it  elevates  the  testis.  Innervation  :  n.  spermaticus  externus  (Lo  or  Li,  L-j).  — 
In  the  female  this  muscle  consists  of  only  a  few  fibres  which  go  to  the  lig.  teres  uteri. 
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378.  Right  inguinal  canal  in  the  male  (3rd  layer), 

viewed  from  in  front. 

(The  mm.  obliqui  abdominis  have  been  cut  through  above  the  inguinal  canal  and  reflected 
medianward  and  lateralward.  The  spermatic  cord  has  been  pressed  somewhat  downward  within 

the  inguinal  canal.) 

Canalis  inguinalis  (continued).  Posterior  wall  (see  also  Fig.  379):  m.  trans¬ 
versus;  the  lowermost  fibres  of  the  m.  transversus  arch  downward  on  the  median  side  of  the 
posterior  abdominal  ring,  spread  out  in  a  divergent  manner  and  become  attached  medianward 
to  the  upper  surface  of  the  os  pubis,  lateralward  to  the  upper  margin  of  the  lig.  inguinale. 
The  approximately  triangular  plate  thus  arising  forms  the  posterior  wall  of  the  inguinal  canal 
and  varies  in  strength  at  different  places.  Medianward  it  contains  a  strip  of  strong  ten¬ 
dinous  fibres,  falx  [aponeurotica]  inguinalis,  which  extends  from  above  downward  and  median- 
ward  to  the  upper  surface  of  the  os  pubis,  and  becomes  firmly  attached  by  its  medial  border  to 
the  tendon  of  the  m.  rectus;  in  front  it  is  not  rarely  covered  and  strengthened  by  tendon  fibres 
.  of  the  m.  obliquus  internus  (see  p.  299).  In  the  lowermost  portion  of  this  strip  there  are  also 
tendon  fibres  which  extend  from  the  lateral  margin  of  the  m.  rectus  abdominis,  in  curves,  down¬ 
ward  and  lateralward  (see  Fig.  379);  not  seldom  they  are  more  powerful  than  the  others.  The 
lateral  part  of  the  posterior  wall  is  strengthened  by  the  lig.  interfoveolare  (see  p.  301). 

The  ligamentum  inguinale  reflexum  [Collesi]  (see  also  Fig.  369)  is  a  thin  band  of 
fibres,  one  finger  broad,  which  comes  into  view  medial  from  the  annulus  inguinalis  subcutaneus, 
between  the  two  crura.  It  extends  from  the  medial  end  of  the  lig.  inguinale  and  lig.  lacunare 
obliquely  upward  and  medianward  behind  the  crus  superius  to  the  anterior  layer  of  the  sheath 
of  the  rectus  and  in  so  doing  lies  partly  in  front  of  the  lowermost  portion  of  the  falx  inguinalis, 
partly  it  connects  with  fibres  of  the  m.  obliquus  externus  of  the  other  side. 
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379.  Posterior  wall  of  the  right  inguinal  canal 

in  the  male,  viewed  from  behind. 

Canalis  inguinalis  (continued).  Posterior  wall  (continued):  The  lateral  part 
of  the  plate  connected  with  the  m.  transversus,  which  forms  the  posterior  wall  (see  p.  300),  is 
strengthened  laterally  by  a  band  of  fibres  markedly  concave  lateralward  and  upward,  the  liga¬ 
mentum  interfoveolare  [Hesselbachij.  This  lies  just  in  front  of  the  a.  epigastrica  inferior.  It 
consists  of  fibres  which  bend  directly  downward  from  the  m.  transversus  and  of  those  which  go 
off  behind  the  same  farther  up;  both  kinds  of  fibres  extend  downward,  bend  around  chiefly  late¬ 
ralward  and  upward,  partly  also  medianward  and  downward  to  the  inner  surface  of  the  lig.  in¬ 
guinale  and  fuse  with  it.  The  falx  inguinalis  and  the  lig.  interfoveolare  vary  greatly  in  strength 
and  breadth.  The  thinner  spot,  situated  between  the  two,  which  lies  directly  behind  the  sub¬ 
cutaneous  abdominal  ring,  is  broad,  when  they  are  narrow,  and  vice  versa;  it  contains  always 
single  tendon  fibres  of  the  m.  transversus,  consists  otherwise  of  irregularly  and  loosely  arranged 
fibres,  and  is  perforated  by  the  a.  spermatica  externa  (see  Fig.  519)  and  sometimes  the  n.  sper- 
maticus  externus.  On  the  posterior  surface  of  the  posterior  wall  there  often  run  a  few  bundles  of 
muscle  fibres,  m.  interfoveolaris,  either  directly  behind  the  lig.  interfoveolare,  or  somewhat 
more  medianward;  they  arise  like  a  fan  behind  the  m.  transversus  (sometimes  also  from  it) 
and  extend  downward  to  the  posterior  surface  of  the  lig.  inguinale  and  the  lig.  lacunare. 

The  annulus  inguinalis  abdominalis  lies  somewhat  medianward  above  the 
middle  of  the  lig.  inguinale,  is  bounded  medianward  and  below  by  the  lig.  interfoveolare  and 
flattens  out  gradually  lateralward  and  upward. 
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Processus  spinosus 
vertebrae  cervicalis  VII 


M.  splenius  capitis 
M.  sternocleidomastoideus 


Fascia  infraspinata 


Spina  scapulae 
Acromion 


M.  deltoideus 


Processus  spinosus 
vertebrae  thora- 
calis  XII 


Crista  iliaca - gmm  .  M 


M.  latissimus  dorsi 


Fascia  lumbodorsalis 
(posterior  layer) 


M.  obliquus  externus 
i  abdominis 


Trigonum  lumbale 
[Petiti] 


-  M.  glutaeus  medius 


M.  glutaeus 
maxim  us 


380.  Broad  muscles  of  the  back,  viewed  from  behind. 
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Protuberantia  occipitalis 
externa 


Processus  spinosus  vertebrae 
cervicalis  VII 

Spina  scapulae 

Acromion 


M.  semispinalis  capitis 

M.  splenius  capitis  et  cervicis 
t  M.  levator  scapulae 

,  M.  rhombojdeus  minor 

,  M.  rhomboideus  major 
fascia  infraspinata 

M.  suprraspinatus 
.  M.  deltoideus 


Processus  spinosus  vertebrae 
thoracalis  VI 


M.  latissimus  dorsi 

I 

M.  teres  major 


M.  triceps  brachii 
M.  teres  minor 


381«  Broad  muscles  of  the  back  (2nd  layer),  viewed  from  behind. 

(The  mm.  trapezii  and  sternocleidomastoidei  have  been  removed.) 

M.  trapezius  (see  Fig.  380).  Form:  flat,  triangular,  broad.  Position:  in  the  neck 
and  upper  part  of  the  back,  just  beneath  the  skin.  Origin  (see  also  Fig.  347) :  tendinous 
from  the  linea  nuchae  superior,  protuberantia  occipitalis  externa,  lig.  nuchae  und  lig.  supra¬ 
spinale  as  far  as  the  12th  thoracic  vertebra;  the  tendon  fibres  are  connected  with  those  of  the 
other  side,  are  longer  in  the  neighborhood  of  the  vertebra  prominens,  and  there  form,  on  each 
side,  a  large  triangular  area,  on  the  11th  and  12th  thoracic  vertebra  frequently  a  small  area. 
Insertion:  the  upper  fibres  extend  obliquely  downward  and  forward  to  the  acromial  extre¬ 
mity  of  the  clavicle;  the  middle  fibres  transversely  to  the  acromion  and  to  the  spine  of  the 
scapula;  the  lower  fibres  obliquely  upward  and  lateralward  to  become  attached  by  a  small, 
triangular,  flat  tendon  to  the  medial  part  of  the  spine  of  the  scapula.  A  c  t  i  o  n:  it  draws  on 
contraction  of  all  the  bundles  the  shoulder-blade  toward  the  spine  and  rotates  it  so  that  the 
angulus  medialis  is  displaced  medianward,  the  acromion  upward  and  medianward,  the  angulus 
inferior  slightly  lateralward  and  forward;  the  upper  portion  alone  elevates,  the  lower  portion 
alone  depresses  the  shoulder-blade  and  turns  it  somewhat,  causing  the  lower  angle  to  move 
lateralward;  when  the  shoulder-blade  is  fixed,  it  draws  the  head  backward  and  rotates  it,  along 
with  the  face,  somewhat  toward  the  other  side;  Innervation:  n.  accessorius  and  a  branch 
of  the  plexus  cervicalis  (C2,  C3,  C4). 
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Insertion  of  the  m.  latissimus  dorsi 
M.  serratus  posterior  inferior 

i 


Processus  spinosus  vertebrae  thoracalis  XI L 


M.  latissimus  dorsi 


I 


Tendon  of  origin  of  the  in. 
transversus  abdominis 
,  M.  obliqnus  internus 
Crista  iliaca  abdominis 


M.  obliquus  extemus  abdominis 


Fascia  lumbodorsalis  | 
(posterior  layer) 

I 

M.  glutaeus  maxim  us 


M.  obliqnus  ex- 
1  ternus  abdominis 
Trigonuni  lumbale  [PetitiJ 


AT  n-lnlonrio  morlina 


382.  Muscles  of  the  lumbar  region  (1st  layer), 

viewed  from  behind. 

(On  the  left  side  the  m.  latissimus  dorsi  has  been  removed.) 

M.  latissimus  dorsi  (see  also  Figs.  367,  380,  381  and  394).  Form:  flat,  triangular, 
thin.  Position:  in  the  lower  part  of  the  back  and  lateral  region  of  the  thorax,  being  partly 
covered  above  by  the  m.  trapezius.  Origin:  tendinous  from  the  posterior  layer  of  the  fascia 
lumbodorsalis,  from  the  proc.  spinosus  of  the’  7th  thoracic  vertebra  on  downward,  from  the 
crista  iliaca  and.  by  three  or  four  fleshy  digitations,  from  the  external  surface  of  the  three  or 
four  lowermost  ribs,  not  infrequently  also  from  the  angulus  inferior.  Insertion:  the  fibres 
run,  converging,  lateralward,  the  upper  fibres  more  transversely,  the  lower  almost  straight 
upward ;  they  lie  on  the  lateral  wall  of  the  thorax  close  to  the  m.  serratus  anterior,  cover  in 
part  the  angulus  inferior  scapulae,  join  closely  to  the  lower  margin  of  the  m.  teres  major,  wind 
around  it  to  its  anterior  surface  and  become  attached  by  a  flat  tendon  to  the  crista  tuberculi 
minoris  humori.  Between  the  two  muscles  there  lies  the  bursa  m.  latissimi  dorsi  (see  Fig.  396). 
Action:  it  draws  the  arm  medianward  and  backward  and  rolls  it  inward;  it  draws  the  verti¬ 
cally  elevated  arm  downward;  it  draws  the  shoulder-blade  medianward  and  downward.  In¬ 
nervation:  n.  thoracodorsalis  ([C6]  Os). 

M.  rhoniboideus  major  (see  Figs.  380  and  381).  Form:  flat,  quadrangular.  Posi¬ 
tion:  upper  part  of  the  back,  covered  by  the  m.  trapezius: 'under  it  a  traingular  area  imme¬ 
diately  underneath  the  skin.  Origin:  tendinous  from  spinous  processes  and  interspinal  liga¬ 
ments  of  the  1st — 4,h  thoracic  vertebra.  Insertion:  the  fibres  run  parallel  downward  and 
lateralward  to  the  margo  vertebralis  scapulae  (lower  half).  Action:  it  draws  the  shoulder- 
blade  medianward  and  upward  and  rotates  it  at  the  6ame  time  so  that  the  angulus  inferior 
scapulae  is  more  markedly  turned  medianward  and  upward  than  the  acromion.  Innerva¬ 
tion:  n.  dorsalis  scapulae  (Cs). 

M.  rhomboideus  minor  (see  Fig.  381),  often  only  indistinctly  separable  from  the 
preceding  muscle.  Form:  flat,  oblong- quadrangular.  Position:  directly  on  the  upper  mar¬ 
gin  of  the  preceding  muscle.  Origin:  tendinous  from  the  lig.  nuchae  and  the  spinous  processes 
of  the  two  lower  cervical  vertebrae.  Insertion:  like  that  of  the  preceding  muscle,  just 
above  the  same,  including  the  trigonum  spinae  scapulae.  Action  and  innervation: 
same  as  for  the  preceding  muscle. 
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Diaphragma 
pars  costalis)  i 


Insertion  of  the  m.  latissimus  dorsi 

I 

Costa  XII  Insertion  of  the 

m.  serratns  posterior  inferior  ! 


I 

I 

4- 


M.  transversus  j 
abdominis 


i 

Crista  iliaca 


M.  sacrospinalis 
(cut  through) 

Fascia  lumbodorsalis 
(anterior  layer) 


Proc.  transversus 
vert,  lumbaiis  IV 


M.  serratns  posterior  inferior 

Mm.  intercostales  externi 

i 

l 


[  Mm.  intercostales  interm 


M.  obliquus  internus 
abdominis 

i 

Tendon  of  origin  of  the 
m.  transversus  abdominis 


Fascia  lumbodorsalis  (posterior  layer) 


383.  Muscles  of  the  lumbar  region  (2nd  layer), 

viewed  from  behind. 


(The  mm. latissimus  dorsi  and  obliquus  externus  abdominis  have  been  removed  on  both  sides;  on  the 
left  side  the  mm.  obliquus  internus  abdominis  and  serratus  posterior  inferior  have  also  been  removed). 

M.  levator  scapulae  (0.  T.  levator  anguli  scapulae)  (see  Figs.  350 — 352  and  381). 
Form:  flatly  rounded,  oblong.  Position:  on  the  lateral  surface  of  the  neck,  covered  above 
by  the  m.  sternocleidomastoideus  and  below  by  the  m.  trapezius,  in  front  coming  in  contact 
with  the  m.  scalenus  posterior,  behind  with  the  mm.  splenii  cervicis  et  capitis.  Origin:  by 
four  tendinous  processes  becoming  weaker  from  above  downward,  from  the  transverse  processes 
(posterior  tubercles)  of  the  1st — 4th  cervical  vertebra  (see  Figs.  357  and  386).  Insertion: 
the  bundles  run  slightly  twisted  downward,  backward  and  lateralward  to  the  margo  vertebralis 
scapulae  above  the  trigonum  spinae  scapulae.  Action:  it  draws  the  shoulder-blade  median- 
ward  and  upward  and  rotates  it  so  that  the  angulus  inferior  is  turned  strongly  medianward 
and  upward,  and  the  acromion  less  markedly  upward;  when  the  shoulder-blade  is  fixed,  it  bends 
the  cervical  portion  of  the  spine  and  rotates  it  somewhat  to  the  same  side.  Innervation: 
n.  dorsalis  scapulae  ([C2]  Ca,  C4,  Cs). 

Trigonum  lumbale  [Petiti]  (O.T.  Petit’s  triangle)  (see Fig.382),  a  triangular  thinner 
spot  of  the  posterior  abdominal  wall,  varying  in  size;  below  it  is  bounded  by  the  crista  iliaca, 
lateralward  by  the  posterior  margin  of  the  m.  obliquus  externus  abdominis,  medianward  by  the 
lateral  margin  of  the  m.'  latissimus  dorsi.  In  this  triangle  the  muscle  fibres  of  the  m.  obliquus 
internus  are  visible;  in  front  of  them  lies  the  tendon  of  origin  of  the  m.  transversus  abdominis 
and  of  the  m.  quadratus  lumborum. 

Fascia  nuchae  (not  represented  in  the  figure)  is  a  thin  membrane  of  connective  tissue 
which  lies  just  beneath  the  mm.  trapezius  and  rhomboidei;  it  goes  off  from  the  inferior  surface 
of  the  squama  occipitalis,  covers  the  mm.  splenii  capitis  et  cervicis  and  semispinalis  capitis,  i.  e. 
the  muscles  depicted  in  Fig  392,  is  connected  medianward  with  the  lig.  nuchae,  is  continued  in 
front  into  the  fascia  colli  and  goes  over  below  at  the  m.  serratus  posterior  superior  into  the 
fascia  lumbodorsalis. 
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Fibrocartilago  intervertebralis 
vertebrae  lumbalis  III  et  IV 


Cavuni 

articulare 


M.  psoas  minor 

I 


M.  obliquus  extemns  abdominis 


M.  obliquus  intemus  abdominis 

M.  psoas  major 
!  Processus  transversus  ver- 


M.  transversus 
abdominis 


tebrae  lumbalis  IV 


Fascia  iliaca 


M.  quadratus 
lumborum 


I  I 


Cutis 


M.  latissinnts  dorsi 


Panniculus  adiposus 


Tendon  of  origin  of  the  m. 

J  transversus  abdominis 

Anterior  layer 

of  the  fascia  lumbodorsalis 


I  Posterior  layer 


Processus  spinosns 
vertebrae  lumbalis  IV 


Ligamentum 

supraspinale 


Fascia  superficialis 


M.  sacrospinalis 


384.  Transverse  section  through  the  muscles  of 

the  lumbar  region  (after  W.  Braune). 

The  fascia  lumbodorsalis  consists  of  two  layers,  the  posterior  and  the  anterior  layer. 

The  posterior  layer  (see  also  Figs.  380,  382,  383  and  385)  lies  just  below  the 
mm.  trapezius,  rhomboidei  and  latissimus  dorsi  on  the  posterior  surface  of  the  m.  sacrospinalis, 
is  thin  at  its  beginning  at  the  m.  serratus  posterior  superior,  where  it  is  continuous  with  the 
fascia  nuchae  (see  p.  305),  forms  a  sheath  below  for  the  m.  serratus  posterior  inferior  and, 
becoming  stronger,  descends  as  far  as  the  coccygeal  region;  on  its  way  it  is  fused  median  ward 
with  the  spinous  processes  and  supraspinal  ligament  of  the  thoracic  and  lumbar  vertebrae  and 
with  the  crista  sacralis  media;  below,  it  fuses  with  the  tendons  of  origin  of  the  m.  sacrospinalis, 
with  the  posterior  ligaments  of  the  sacrum  and  with  the  crista  iliaca,  lateralward  with  the 
anguli  costarum  and,  below  the  ribs,  between  them  and  the  crista  iliaca,  with  the  anterior 
layer.  It  consists  above  of  transverse,  below  of  oblique  crossing  fibres,  which  represent  in  part 
the  immediate  continuation  of  the  mm.  serratus  posterior  inferior  and  latissimus  dorsi  arising 
from  the  fascia. 

The  anterior  layer  (see  also  Figs.  363,  366,  383  and  391)  is  thinner,  lies  in  front 
of  the  m.  sacrospinalis,  behind  the  mm.  quadratus  lumborum  and  psoas  major  and  extends 
only  from  the  12th  rib  to  the  crista  iliaca,  being  fastened  to  both.  It  arises  by  four  processes 
from  the  transverse  processes  of  the  1st — 4th  lumbar  vertebra,  is  connected  below  with  the 
lig.  iliolumbale  and  coitains,  above,  powerful,  curved  fibrous  bands  which  extend  from  the 
1st  and  2nd  lumbar  vertebra  to  the  12th  rib,  the  ligamentum  lumbocostale  (see  Figs.  363,  366 
and  391).  The  fibres  of  the  anterior  layer  run  essentially  transversely,  unite  lateral  from  the 
m.  sacrospinalis  with  the  fibres  of  the  posterior  layer  and  thus  together  form  the  tendon  of 
origin  of  the  m.  transversus  abdominis;  the  m.  obliquus  internus  abdominis  arises  in  part 
from  the  posterior  surface  of  the  combined  layers. 
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385.  Broad  muscles  of  the  back  (3rd  layer),  viewed  from  behind. 


(The  shoulder-blades  and  the  muscles  going  to  them  have  been  removed.) 


M.  serratus  posterior  supe¬ 
rior  (0.  T.  serratus  posticus  supe¬ 
rior).  Form:  flat,  quadrangular, 
very  thin.  Position:  upper  part 
of  the  back,  covered  by  the  mm.rhom- 
boidei.  Origin:  by  a  flat  tendon 
from  the  lig.  nuchae  or  the  spinous 
processes  of  the  6th  and  7th  cervical, 
as  well  as  from  the  1st  and  2nd  thor¬ 
acic  vertebra.  Insertion:  the 
fibres  run  parallel,  obliquely  lateral- 
ward  and  downward  and  terminate 
by  four  fleshy  digit  at  ions  on  the  2nd 
to  5th  rib.  Action:  it  elevates 
these  ribs.  Innervation:  nn. 
intercostales  I — IV,  often  also  a 
branch  of  the  plexus  brachialis  (Cs). 

M.  serratus  posterior  infe¬ 
rior  (0.  T.  serratus  posticus  inferior) 

(see  also  Fig.  382).  Form:  flat, 
quadrangular,  very  thin.  Posi¬ 
tion:  lower  part  of  the  back,  cov¬ 
ered  by  the  m.  latissimus  dorsi  and 
partly  also  by  the  m.  trapezius. 

Origin:  posterior  layer  of  the  fas¬ 
cia  lumbodorsalis  in  the  region  of  the 
10th  to  12th  thoracic  and  the  1st 
and  2nd  lumbar  vertebra.  Inser¬ 
tion:  the  fibres  run  parallel  ob¬ 
liquely  lateralward  and  upward  and 
terminate  by  four  fleshy  digitations 
on  the  9th — 12th  rib.  Action:  it 
draws  these  ribs  downward  and  out¬ 
ward;  it  contracts  on  inspiration. 

Innervation:  nn.  intercostales 
IX— XII. 

M.  splenius  capitis  (see  also 
Figs.  347,  352,  381  and  386).  Form: 
flat,  oblong-quadrangular,  thick.  Po¬ 
sition:  in  the  neck,  partly  covered 
by  the  mm.  trapezius,  sternoclei- 
domastoideus,  serratus  posterior 
superior  and  rhomboidei.  It  embraces 
on  both  sides  the  mm.  semispinalis  ca¬ 
pitis,  longissimus  capitis  et  cervicis. 

Origin:  lig.  nuchae  at  the  level  of 
the  3rd — 7th  cervical  vertebra  as  well 
as  from  the  spinous  processes  of  the 
1st  and  2nd  thoracic  vertebra.  Insertion:  the  fibres  converge  somewhat  and  pass  upward 
and  lateralward  by  a  thick,  short  tendon  to  the  proc.  mastoideus  and  to  the  linea  nuchae 
superior  oss.  occipitalis.  Action:  it  rotates  the  head  so  that  the  face  is  turned  upward 
and  toward  the  same  side;  the  muscles  of  the  two  sides  together  bend  the  head  backward. 
Innervation:  rami  laterales  of  the  rami  posteriores  of  the  nn.  cervicales  I— IV  (V). 

M.  splenius  cervicis  (0.  T.  splenius  colli)  (see  Figs.  347,  381  and  386).  Form:  flat, 
oblong-quadrangular,  narrow.  Position:  it  forms  in  a  way  a  continuation  downward  of  the 
preceding  muscle  and  is  often  indistinctly  separable  from  it.  Origin:  procc.  spinosi  and  ligg. 
interspinalia  of  the  3rd— 6th  thoracic  vertebra.  Insertion:  by  2—3  processes  to  the  tuber- 
cula  posteriora  of  the  procc.  transversi  of  the  2 — 3  uppermost  cervical  vertebrae.  Action:  it 
bends  the  neck  backward  and  lateralward  and  rotates  the  2 — 3  upper  cervical  vertebrae  like  the 
preceding  muscle  rotates  the  head.  Innervation:  like  that  of  the  preceding  muscle. 


M.  serratus 
posterior 
inferior 


Protuberantia 
occipitalis  — 
extern a 

Processus 

mastoideus 


Processus  spinosus 
vertebrae  cervicalis  VII 


M.  semispinalis  capitis 


Mm.  splenii  capitis 
et  cervicis 


Mm.  scaleni 


M.  serratus  posterior 
superior 


Processus 
spinosus 
vertebrae  — 
thoraealis 
XII 

Costa  Xll 


Processus 
spinosus 
vertebrae 
thoraealis  IV 


Costa  VI 


Mm.  inter¬ 
costales 
externi 


Fascia 

lumbodorsalis 
M. 
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abdominis 
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dorsalis 
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Protuberantia 
occipitalis  externa 


M.  seinispinalis 
capitis 


M.  splenius  capitis  —  - 


_ Processus 

mastoideus 

M.  splenius  capitis 
(cut  through) 

I, ,W_ _ M.  longissiinus  capitis 


M.  seinispinalis 
capitis 


M.  splenius  cervicis - 


I  M.  levator  scapulae 
1  (cut  through  and 
drawn  lateralward) 


M.  scalenus  posterior - — 


4"~ 

'  M.  splenius  cervicis 
\  (cut  through  and 
drawn  lateralward) 


- M.  longissiinus  cervicis 


M.  iliocostalis  cervicis- - 


-  M.  scalenus  posterior 


- M.  iliocostalis  cervicis 


Mm.  inter 
costales  - 
externi 


— - - M.  iliocostalis 

dorsi 

** - M.  longissiinus  dorsi 


386.  Muscles  of  the  neck  (left:  2nd  layer,  right:  3rd  layer), 

viewed  from  behind. 

(On  both  sides  the  mm.  trapezius,  sternocleidomastoideus  and  levator  scapulae  have  been 
removed,  on  the  right  side  the  mm.  splenii  have  also  been  removed.) 
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387.  Long  muscles  of  the  back  (1st  layer),  viewed  from  behind 

(On  the  right  side  the  ra.  iliocostalis  has  been  pulled  lateral  ward,  on  the  left  side  it  has  been  reflected.) 


Protuberantia 
occipitalis  externa 


Tuberculum  posterius 
atlantis 


Processus  spinosus 
vertebrae  cervicalis  VII 


M.  iliocostalis 
cervicis 


extends  be- 
their  homo- 

luinborura 


Proc. 
spin,  ver¬ 
tebrae 
thora- 
calis  VI 

M.  ilio¬ 
costalis 
dorsi 


M.  sacrospinalis  (0.  T.  erec¬ 
tor  spinae)  (see  also  Figs.  383, 384 
and  388—391).  Form:  trian¬ 
gular-prismatic,  long.  Position: 
lateralward  from  the  m.  trans- 
versospinalis,  from  the  sacral  re¬ 
gion  to  the  neck.  Origin:  fleshy 
in  the  depth,  otherwise  by  long 
tendons  from  the  crista  iliaca, 
ligg.  sacroiliaca  posteriora,  crista 
sacralis  media  and  spinous  pro¬ 
cesses  of  the  lumbar  vertebrae 
and  of  the  2  (or  3)  lowermost 
thoracic  vertebrae.  The  mass  of 
fibres  is  divisible  in  the  lumbar  re¬ 
gion  into  three  separate  muscles: 
m.  iliocostalis,  m.  longissimus  and 
m.  spinalis. 

M.  iliocostalis  (0.  T.  external 
division  of  erector  spinae),  far¬ 
thest  lateralward, 
tween  the  ribs  or 
logues. 

M.  iliocostalis 

(0.  T.  sacrolumbalis).  Inser¬ 
tion:  by  nine  processes,  the  low¬ 
er  ones  fleshy,  the  upper  ones 
thin  and  tendinous,  to  the  angles 
of  the  12th — 4th  rib.  Action: 
it  can  depress  the  ribs. 

M.  iliocostalis  dorsi  (0.  T. 
accessory  to  the  iliocostal).  Ori¬ 
gin:  covered  by  the  preceding, 
it  arises  by  six  fleshy  digitations 
from  the  angles  of  the  12th — 7th 
rib.  Insertion:  by  eight  thin 
tendons  to  the  angles  of  the  7th  to 
1st  rib  and  the  transverse  process 
of  the  7th  cervical  vertebra. 

M.  iliocostalis  cervicis  (0.  T. 
cervicalis  ascendens)  (see  also  Fig. 

386).  Position:  it  is  bound¬ 
ed  in  front  by  the  m.  scalenus 
posterior,  lateralward  and  behind 
by  the  m.  levator  scapulae,  mo- 
dianward  by  the  mm.  splenius  and 
longissimus  cervicis.  Origin: 
covered  by  the  preceding  muscle,  it 
arises  by  4 — 6  fleshy  processes 
from  the  angles  of  the  6th — 3rd 
(2nd  or  1st)  rib.  I  n  s  e  r  t  i  o  n:  by 
three  narrow  tendons  to  the  trans¬ 
verse  processes  of  the  6th — 4th 
cervical  vertebra.  Action:  it 
bends  the  neck  backward  and 
toward  the  same  side;  it  can  ele¬ 
vate  the  ribs. 

Action  of  the  whole  m.  ilio¬ 
costalis:  it  bends  the  spinal 
column  backward  and  toward  the 

same  side.  Innervation:  rami  laterales  of  the  rami  posteriores  of  the 
to  XII  and  lumbalis  I. 
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Muscles  of  the  Back. 


388.  Long  muscles  of  the  back  (2nd  layer),  viewed  from  behind. 

(The  mm.  iliocostales  have  been  removed;  the  mm.  longissimi  dorsi  have  been  reflected  outward; 
the  m.  longissimus  cervicis  has  been,  on  the  right  side,  drawn  lateralward,  on  the  left  side, 
medianward;  the  m.  longissimus  capitis  has  been  drawn  medianward  on  the  right  side.) 
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Innervation:  rami 
thoracales  I — XII,  lumbales  I— 


M.  longissimus  (0.  T.  middle  division 
of  erector  spinae)  (see  also  Fig.  387)  is 
the  middle  bundle  of  the  m.  sacrospinaliS; 
it  extends  (in  the  thorax  only  by  its  me¬ 
dial  digitations)  between  the  transverse 
processes  or  their  homologues.  ^ 
M.  longissimus  dorsi.  Ori¬ 
gin  :  it  receives  very  frequently 
medianward  several  short,  acces¬ 
sory  bundles  from  the  procc.  ma- 
millares  of  the  1st  and  2nd  lumbar 
vertebrae  and  the  transverse  pro¬ 
cesses  of  the  lower  6 — 7  tho¬ 
racic  vertebre.  Insertion: 
1st,  by  thin,  lateral  processes, 
fleshy  below,  tendinous  above 
(often  partly  absent),  to  the 
transverse  processes  of 
to  1st  lumbar  vertebra 
angles  of  the  12th — 2nd 
Fig.  387) ;  2nd,  by  medial  pro¬ 
cesses,  below  fleshy,  above  ten¬ 
dinous  (always  present),  to  the 
procc.  accessorii  of  the  5th  to  1st 
lumbar  vertebra  and  the  procc. 
transversi  of  all  the  thoracic 
vertebrae.  Action:  it  bends  the 
spinal  column  backward  and 
toward  the  same  side. 

M.  longissimus  cervicis  (see 
also  Fig.  386).  Form:  flat,  thin. 
Position:  medianward  from 
the  m.  iliocostalis  cervicis,  late¬ 
ralward  from  the  m.  longissimus 
capitis  covered  by  mm.  splenius 
cervicis  and  trapezius.  Origin: 
uppermost  4 — 6  thoracic  verte¬ 
brae.  Insertion:  the  middle 
cervical  vertebrae.  Action:  it 
bends  the  neck  backward  and  to¬ 
ward  the  same  side. 

M.  longissimus  capitis  (0. 
T.  trachleomastoid)  (see  also  Fig. 
386).  Form:  flat,  oblong-quad¬ 
rangular,  thin;  usually  fused 
with  the  preceding  muscle.  Posi¬ 
tion:  medianward  from  the  m. 
longissimus  cervicis,  lateralward 
from  the  m.  semispinalis  capitis 
covered  by  mm.  splenii  and  tra¬ 
pezius.  Origin:  procc.  trans¬ 
versi  of  the  3rd — 1st  thoracic  ver¬ 
tebra  and  procc.  articulares  of  the 
7th — 3rd  cervical  vertebra.  I  n  - 
s  e  r  t  i  o  n :  thickened  and  tendi¬ 
nous  to  the  proc.  mastoideus.  A  c  - 
tion:  it  draws  the  head  back¬ 
ward,  bends  and  turns  it  toward 
the  same  side. 

laterales  of  the  rami  posteriores  of  the  nn.  cervicales  I — VIII, 
V. 
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380-  Short  muscles  of  the  Ö3.ck(lst  layer),  viewed  from  behind. 

(The  m.  semispinalis  capitis  has  been  removed  on  the  left  side.) 
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M.  spinalis  (0.  T.  inner  division 
of  erector  spinae)  (see  Fig.  387),  very 
thin,  forms  the  medial  part  of  the  m. 
sacrospinalis  and  extends  between  spi¬ 
nous  processes. 

M.  spinalis  dorsi.  Origin: 
fleshy  from  the  bundles  of  the  m.  lon- 
gissimus,  which  arise  from  the  two  up¬ 
permost  lumbar  and  the  two  (or  three) 
lowermost  thoracic  vertebrae.  Inser¬ 
tion:  grown  together  with  mm.  semi¬ 
spinalis  and  multifidus,  from  the  9th 
(or  8th)  to  the  2nd  thoracic  vertebra 
inclusive;  one  vertebra  (10th  or  9th) 
is  passed  over  without  attachment. 

M.  spinalis  cervicis  (0.  T.  spi¬ 
nalis  colli),  very  variable.  Origin: 
two  uppermost  thoracic  and  two  lower¬ 
most  cervical  vertebrae.  Inser¬ 
tion:  4th  to  2nd  cervical  vertebra. 

Action:  they  extend  the  spinal 
column.  Innervation:  rami  medi¬ 
ales  of  the  rami  posteriores  of  the  nn. 
cervicales  III — VIII  and  thoracales  II, 

VI,  VII,  VIII. 

M.  spinalis  capitis  see  under 
m.  semispinalis  capitis. 

M.  transversospinalis  is  the 
name  applied  to  the  mass  of  fibres  run¬ 
ning  obliquely  upward  from  the  procc. 
transversi  to  the  procc.  spinosi  and 
which  like  a  three-sided  prismatic  cord 
fills  the  groove  between  the  procc.  spi¬ 
nosi  and  transversi.  On  the  surface  its 
fibres  run  more  vertically  than  deep 
down.  It  is  subdivided  into  m.  semispi¬ 
nalis,  m.  multifidus  and  mm.  rotatores. 

M.  semispinalis  (see  also  Fig.388) 
is  the  superficial  layer  of  the  m.  trans¬ 
versospinalis;  its  fibres  pass  over  more 
than  four  vertebral  bodies  before  becoming  attached.  The  muscle  is  absent  in  the  lumbar  region. 

M.  semispinalis  dorsi.  Origin:  procc.  transversi  of  the  six  lower  thoracic  vertebrae. 
Insertion:  procc.  spinosi  of  the  six  upper  thoracic  and  two  lower  cervical  vertebrae. 

M.  semispinalis  cervicis  (0.  T.  semispinalis  colli).  Origin:  procc.  transversi  of  the 
six  upper  thoracic  vertebrae.  Insertion:  procc.  spinosi  of  the  5th — 2nd  cervical  vertebra. 

Action:  they  bend  the  spinal  column  backward  and  toward  the  same  side,  and  rotate 
it  toward  the  opposite  side. 

Innervation:  rami  mediales  of  the  rami  posteriores  of  the  nn.  cervicales  III — VI 
(VII)  and  thoracales  (III)  IV— VI,  XI,  XII. 

M.  semispinalis  capitis  (0.  T.  complexus)  (see  also  Figs.  347  and  386).  Form:  flat, 
oblong-quadrangular,  thick.  Position:  bounded  medianward  by  the  lig.  nuchae,  in  front  by 
mm.  semispinalis  cervicis,  recti  capitis  posteriores  and  obliqui  capitis,  lateralward  by  the  m. 
longissimus  capitis,  covered  in  large  part  by  the  mm.  splenii  and  trapezius.  Origin:  procc. 
transversi  of  the  six  upper  thoracic  vertebrae,  procc.  transversi  et  articulares  of  the  3 — 4  lower 
cervical  vertebrae  and  (sometimes  absent)  procc.  spinosi  of  the  uppermost  thoracic  and  lower¬ 
most  cervical  vertebrae.  The  fibres  coming  from  the  procc.  spinosi  are  sometimes  separated  so 
as  to  form  an  independent  muscle,  the  m.  spinalis  capitis.  Insertion:  the  fibres  run  parallel 
upward  and  somewhat  medianward  to  the  under  surface  of  the  squama  occipitalis;  they  are 
interrupted,  especially  medianward  by  one  or  several  jagged  intermediate  tendons.  Action: 
it  draws  the  head  backward  and  raises  the  face  toward  the  other  side.  Innervation:  rami 
medialeg  et  laterales  of  the  rami  posteriores  of  the  nn.  cervicales  I— IV. 
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390.  Short  muscles  of  the  back  (2"  d  layer), 

viewed  from  behind. 
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M.  multifidus  (see  also 
Fig.  388)  is  the  second  layer  of 
the  muscular  mass  extending 
from  the  procc.  transversi  to  the 
procc.  spinosi  obliquely  upward; 
it  lies  in  the  thorax  and  neck 
just  below  the  m.  semispinalis, 
in  the  lumbar  region  just  below 
the  m.  longissimus  dorsi;  its 
fibres  bridge  over  from  two  to 
four  vertebral  bodies.  Origins: 
tuberositas  iliaca,  ligg.  sacroiliaca 
posteriora,  posterior  surface  of 
the  sacrum,  procc.  mamillares  of 
the  lumbar  vertebrae,  procc. 
transversi  of  the  thoracic  verte¬ 
brae  and  procc.  articulares  of  the 
7th— 5th  cervical  vertebra.  In¬ 
sertions:  procc.  spinosi  of  the 
lumbar,  thoracic  and  cervical  ver¬ 
tebrae  (with  the  exception  of  the 
atlas).  Action:  it  bends  the 
whole  spinal  column  backward 
and  a  trifle  toward  the  same  side 
and  rotates  the  cervical  portion 
and  the  thoracic  portion  of  the 
spine  toward  the  opposite  side 
(but  not  the  lumbar  portion  of 
the  spine).  Innervation: 
rami  mediales  of  the  rami  poste¬ 
riores  of  the  nn.  cervicales  III  to 
VIII,  thoracales  I — XII  and  lum¬ 
bales  I-V. 

The  mm.  rotatores  (see 
Fig.  391)  form  the  third,  deepest 
layer  of  the  fibre  masses  going 
obliquely  upward  from  the  procc. 
transversi  to  the  procc.  spinosi; 
they  are  completely  hidden  by 
the  m.  multilidus.  They  consist 
of  single,  narrow,  thin  muscle 
bands. 

Mm.  rotatores  longi  bridge 

over  one  vertebra. 

Mm.  rotatores  breves  go 
to  the  next  vertebra  above. 

Both  go  on  the  lumbar  verte¬ 
brae  from  the  proc.  mamillaris, 
on  the  thoracic  vertebrae  from 
the  root  of  the  proc.  transversus 
and  on  the  cervical  vertebrae  from 
the  proc.  articularis  inferior  to 
the  root  of  the  proc.  spinosus  or 
to  the  arcus  vertebrae,  are  pre¬ 
sent  from  the  sacrum  as  far  as 
the  2nd  cervical  vertebra  and, 
below,  run  nearly  vertically, 
above,  more  transversely.  A  c  - 
t  i  o  n  and  Innervation: 
same  as  for  the  m.  multifidus. 
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391.  Short  muscles  of  the  back(3rd  layer),  viewed  from  behind. 


Mm.  levalores  costarum. 
Form:  flat,  triangular,  thin. 

P  o  s  1 1  i  o  n :  behind  the  arti- 
culationes  costotransversariae, 
covered  by  the  m.  longissimus. 
Origin:  procc.  transversi  of 
the  7th  cervical  and  1st — 11th 
thoracic  vertebra.  Inser¬ 
tion:  latcralward  and  down¬ 
ward  to  the  next  rib  below  (mm. 
levator  es  costarum  breves);  in 
the  3— 41ower  intercostal  spaces 
also  to  the  next  rib  but  one 
below  (mm.  levatores  costarum 
longi).  They  are  directly  ad¬ 
jacent  to  the  mm.  intercostales 
externi.  Action:  elevate  the 
ribs.  Innervation:  ramus 
anterior  of  the  n.  cervicalis  VIII 
and  nn.  intercostales  I — XI. 

Mm.  interspinales,  short 
bundles  between  every  two 
neighboring  spinous  processes; 
from  the  epistropheus  to  the 
sacrum.  They  are  often  double 
on  the  cervical  vertebrae,  are 
usually  absent  from  the  thoracic 
vertebrae  but  very  powerful  on 
the  lumbar  vertebrae.  Action: 
they  bend  the  spinal  column 
backward.  Innervation: 
rami  mediales  of  the  rami 
posteriores  of  the  nn.  cervicales 
III— VIII,  thoracales  I-XI1 
and  lumbales  I — V. 

Mm.  intertransversarii 
(0.  T.  intertransversales),  short 
bundles  between  every  two 
neighboring  transverse  proces¬ 
ses.  They  are  usually  absent 
from  the  thoracic  vertebrae. 

They  are  double  on  the  cervical 
vertebrae,  extending  between 
adjacent  tubercula  anteriora 
(mm.  intertransversarii  ante¬ 
riores)  and  also  between  ad¬ 
jacent  tubercula  posteriora 
(mm.  intertransversarii  poste7 
riores).  (See  Fig.  392.)  They 
are  double  also  on  the  lumbar 
vertebrae  extending  between  the 
procc.  mamillares  et  accessorii 
(mm.  intertransversarii  medi¬ 
ales)  and  between  the  procc. 
transversi  (mm.  intertransversarii  la¬ 
terales).  Action:  they  bend  the 
spinal  column  to  the  side.  Inner¬ 
vation:  rami  anteriores  et  poste¬ 
riores.  of  the  nn.  cervicales  II— VIII; 
rami  posteriores  of  the  nn.  thoracales; 
rami  anteriores  et  posteriores  of  the 
nn.  lumbales  I — V. 
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392.  Short  muscles  of  the  neck,  viewed  from  behind  and  below. 

M.  rectus  capitis  posterior  major  (0.  T.  rectus  capitis  posticus  major).  Form: 
flat,  oblong-triangular.  Position:  immediately  upon  the  vertebrae.  Origin:  proc.  spi¬ 
nosus  epistrophei.  Insertion:  slightly  diverging,  upward  and  lateralward  to  the  planum 
nuchale  of  the  squama  occipitalis.  Action:  it  draws  the  head  backward,  and  rotates  it 
(with  the  atlas)  toward  the  same  side.  Innervation:  n.  suboccipitalis  (Ci),  possibly  also 
ramus  posterior  n.  cervicalis  II. 

M.  rectus  capitis  posterior  minor  (0.  T.  rectus  capitis  posticus  minor)  (see  also 
Fig.  391).  Form:  flat,  triangular.  Position:  immediatly  upon  the  membrana  atlanto- 
occipitalis  posterior,  reaching  as  far  as  the  median  plane;  lateralward  it  is  partially  covered 
by  the  preceding  muscle.  Origin:  tuberculum  posterius  atlantis.  Insertion:  slightly 
diverging,  upward  to  the  planum  nuchale  of  the  squama  occipitalis.  Action:  it  draws  the 
head  backward.  Innervation:  n.  suboccipitalis  (Ci). 

M.  obliquus  capitis  superior.  Form:  flat,  oblong-triangular.  Position:  lateral- 
ward  and  backward  from  the  articulatio  atlantooccipitalis.  Origin:  proc.  transversus  at¬ 
lantis.  Insertion:  slightly  diverging,  obliquely  upward  and  medianward  to  the  planum 
nuchale  of  the  squama  occipitalis  and  attaches  there  behind  the  m.  rectus  capitis  posterior 
major.  Action:  it  draws  the  head  backward  and  bends  it  slightly  to  the  same  side.  Inner¬ 
vation:  n.  suboccipitalis  (Ci). 

M.  obliquus  capitis  inferior.  Form:  flat,  oblong.  Position:  immediately  upon 
the  vertebrae.  Origin:  proc.  spinosus  epistrophei.  Insertion:  lateralward  and  upward  to 
the  proc.  transversus  atlantis.  Action:  it  rotates  the  atlas  (with  the  head)  toward  the 
same  side.  Innervation:  n.  suboccipitalis  and  ramus  posterior  n.  cervicalis  II  (total  Ci,  C->). 
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393.  Muscles  of 
the  right  upper 

arm,  viewed  from  the 
lateral  side. 


M.  deltoideus  (see  also 
Figs.  359,  361,  380,  381,  394, 
398  and  400).  Form:  flat, 
triangular,  bent  so  as  to  be 
markedly  through-like,  thicker 
in  the  middle  than  at  the  bor¬ 
ders.  Position:  just  be¬ 
neath  the  skin;  it  forms  the 
fleshy  projection  of  the  shoul¬ 
der.  Origin:  fleshy  from  the 
extremitas  acromialis  clavicu- 
lae  and  the  acromion,  tendi¬ 
nous  from  the  spina  scapulae 
connected  with  the  fascia  in- 
fraspinata.  Insertion:  the 
fibres  of  the  anterior  and  pos¬ 
terior  part  run  in  themselves 
converging  in  almost  a  straight 
line  downward  and  lateral- 
ward,  the  middle  fibres  curve 
downward  over  the  tubercu- 
lum  majus  humeri  (bursa  sub- 
deltoidea,  see  Fig.  318);  the 
middle  part  of  the  muscle  pre¬ 
sents  a  markedly  multipinnate 
appearance ;  all  the  fibres 
converge  to  the  tuberositas 
deltoidea  humeri,  lateralward 
and  below  the  insertion  of  the 
m.  pectoralis  major;  they 
fasten  partly  to  a  tendinous 
plate  covering  the  inner  sur¬ 
face.  Action:  the  middle 
portion  lifts  the  upper  arm 
lateralward  in  the  shoulder 
joint;  the  anterior  portion 
draws  the  arm  forward  and 
rolls  it  inward,  the  posterior 
portion  draw's  th'e  arm  back¬ 
ward  and  rolls  it  outward; 
these  both  portions  acting  to¬ 
gether  draw  the  arm  hanging 
in  the  vertical  plane  median- 
ward,  but  the  more  abducted 
arm  lateralward.  Inner¬ 
vation:  n.  axillaris  (Cs,C g). 

Bursa  subcutanea 
acromialis  (see  Fig.  400), 
often  present,  just  beneath 
the  skin,  on  the  upper  surface 
of  the  acromion. 


M.  triceps 
brachii 
(caput 
longum) 

M.  triceps 
brachii  . 
(caput 
laterale) 


Olecranon  > — 
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M.  extensor 
carpi 
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M.  extensor 
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communis 
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deltoideus 


- M.  brachialis 


Septum 

intermusc^ilare 

laterale 


M.  brachioradialis 


Epicondylus  lateralis 
humeri 


M.  extensor  carpi 
radialis  longus 


—  M.  biceps  brachii 


M.  extensor  carpi 
radialis  brevis 
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M.  peetoralis  major 
M.  deltoideus 


M.  coracobracliialis 


M.  biceps  brachii 


M.  triceps  brachii 


394.  Muscles  of  the  right  axilla,  viewed  from  below. 

(The  upper  arm  has  been  lifted  to  the  horizontal  plane.) 

The  axilla,  when  the  upper  arm  is  maintained  in  the  horizontal  plane,  has  the  shape 
of  a  three-sided  pyramid,  the  apex  of  which  lies  above,  below  the  clavicle,  and  the  base  of 
which  corresponds  t.o  the  lower  wall,  covered  only  by  skin  and  fascia.  This  inferior  wall 
is  bounded  in  front  by  the  m.  peetoralis  major  and  sometimes  by  the  m.  peetoralis  minor,  behind 
by  the  mm.  latissimus  dorsi  and  teres  major,  medianward  by  the  m.  serratus  anterior.  Its 
anterior  and  posterior  margins  in  the  uninjured  body  stand  out  prominently  laterally  as 
the  anterior  and  posterior  axillary  folds.  The  anterior  fold  is  formed  chiefly  by  the  m.  peetoralis 
major  and  sometimes  the  m.  peetoralis  minor,  the  posterior  fold  by  the  mm.  latissimus  dorsi 
and  teres  major.  The  anterior  wall  is  formed  by  the  mm.  peetoralis  major  and  pec- 
toralis  minor,  the  posterior  wall  by  the  mm.  latissimus  dorsi,  teres  major  and  m.  sub- 
scapularis,  the  medial  wall  by  the  m.  serratus  anterior.  Along  the  angle  between  the  an¬ 
terior  and  posterior  wall  lies  the  m.  coracobrachialis;  in  the  groove  behind  the  latter,  between 
it  and  the  muscles  of  the  posterior  wall,  run  the  large  arm  vessels  and  nerves.  The  axilla  is  filled 
with  blood  vessels,  lymph  vessels,  lymph  glands,  nerves,  and  masses  of  fat.  From  the  axilla 
two  fissures  or  spaces  filled  with  conective  tissue,  known  as  the  two  axillary  fissures  or 
gaps  (see  Fig.  401),  and  separated  from  each  other  by  the  caput  longum  m.  tricipitis,  lead 
dorsal  ward.  The  medial  axillary  fissure  (for  the  a.  and  vv.  circumflexae  scapulae),  is  triangular 
and  lies  medially  from, the  caput  longum  m.  tricipitis,  between  it,  the  mm.  subscapularis  and 
teres  minor  and  mm.  longissimus  dorsi  and  teres  major. ,  The  lateral  axillary  fissure  (for  the 
a.  and  vv.  circumflexae  humeri  posteriores  and  n.  axillaris),  is  square-shaped  .and  lies  laterally 
from  the  caput  longum  m.  tricipitis,  between  it,  the  mm.  subscapularis  and  teres  minor,  collum 
chirurgicum  humeri  and  mm.  latissimus  dorsi  and  teres  major. 
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A.  and  v.  snbscapularis 
M.  deltoideus  . 


coracobracliialis 


M.  biceps  brachii 
with  fascia  brachii 


M.  pectoralis 
major  with 
fascia  pectoralis 


M 


Axillary  arch 
■  Fascia  axillaris 


M.  latissimus  dorsi 
M.  serratus  anterior 


M.  teres  major 

Tendo  m.  latissimi  dorsi 


395.  Fasciae  of  the  right  axilla,  viewed  from  below. 

(The  drawing  corresponds  to  Fig.  394;  the  upper  arm  is  in.  the  horizontal  plane.) 

Axilla  (continued).  The  anterior  surface  of  the  m.  pectoralis  major  is  covered  over 
by  the  thin  fascia  pectoralis.  This  is  more  powerful  lateralward  and  extends,  from  the  lower 
margin  of  the  muscle  to  the  lower  margin  of  the  mm.  latissimus  dorsi  and  teres  major,  trans¬ 
versely  across  the  axilla  to  form  the  fascia  axillaris.  The  latter  (see  also  Fig.  857)  is  multiply 
perforated  and  presents  usually  a  more  powerful,  curved,  fibrous  band,  the  (fascia-)axillary  arch, 
which  varies  much  in  form  and  curvature,  and  extends  from  the  region  of  the  tendon  of  the 
m.  pectoralis  major  to  that  of  the  m.  latissimus  dorsi;  it  is  manifoldy  connected  with  these  ten¬ 
dons.  The  fascia  or  the  axillary  arch  presents  not  infrequently  bundles  of  muscles  (muscular 
axillary  arch),  running  from  the  m.  latissimus  dorsi  to  the  insertion  of  the  m.  pectoralis  major, 
less  frequently  from  the  m.  pectoralis  major  to  the  insertion  of  the  m.  latissimus  dorsi. 
The  fascia  axillaris  goes  over  behind  into  the  thin  fascia  of  the  mm.  latissimus  dorsi  and  teres 
major,  in  front  into  the  thin  covering  of  the  m.  deltoideus  and  lateralward  into  the  somewhat 
stronger  fascia  brachii.  This  forms  a  sheath  for  the  whole  muscular  mass  of  the  upper  arm 
(see  also  Figs.  857~ 860)  and  sends  on  each  side  a  stronger  strip  to  the  margo  medialis  and  the 
margo  lateralis  humeri,  the  septum  intermusculare  mediale  (0.  T.  internal  intermuscular  sep¬ 
tum)  and  the  septum  intermusculare  laterale  (0.  T.  external  intermuscular  septum),  the  former 
passing  medianward  and  the  latter  lateralward  between  the  m.  triceps  brachii  on  the  one  hand  and 
all  the  other  muscle's  of  the  upper  arm  on  the  other.  The  medial  septum  (see  Figs.  399  and  404) 
lies  immediately  behind  the  insertion  of  the  m.  coracobrachialis,  behind  the  mm.  brachialis 
and  pronator  teres  and  in  front  of  the  caput  mediale  m.  tricipitis  brachii.  The  lateral 
septum  (see  Figs.  393  and  402)  begins  behind  the  insertion  of  the  m.  deltoideus  and  runs 
behind  tho  mm.  brachialis,  brachioradialis,  extensor  carpi  radialis  longus,  in  front  of  the 
caput  laterale  and  caput  mediale  of  the  m.  triceps  brachii.  The  muscles  mentioned  arise  in 
part  from  these  septa.  The  septa  contain  a  great  deal  of  fibres  running  along  the  bone,  reach 
until  to  the  epicondyli  humeri  and  are  there  broadest  and  strongest. 
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Ligamentum  acromioclavicuiare 


Bursa  ligamenti  coracoclavicularis 
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396. 

Muscles  of 
the  right 
shoulder- 
blade, 

viewed  from  in  front. 


M.  subscapularis  (see  also  Figs.  394  and  398).  Form,  flat,  triangular,  fan-shaped, 
multipinnate.  P  o  s  i  t  i  o  n :  it  fills  up  almost  entirely  the  fossa  subscapularis  and  passes  imme¬ 
diately  in  front  of  the  shoulder  joint.  Origin:  facies  costalis  scapulae  and  fascia  subscapularis 
(see  below).  Insertion:  the  fibres  converge  upward  and  lateralward  and  are  attached 
by  a  short  powerful  tendon  to  the  tuberculum  minus  and  crista  tuberculi  minoris  of  the 
humerus;  on  the  posterior  surface  above  and  laterally  they  are  fused  with  the  capsula  arti- 
cularis  humeri;  there  the  bursa  m.  subscapularis  is  found  (see  p.  198  and  Fig.  397).  Ac¬ 
tio  n :  it  rolls  the  arm  strongly  inward,  abducts  the  arm  hanging  in  the  vertical  plane,  adducts 
the  arm  lifted  60°  lateralward;  the  upper  portion  draws  the  arm  slightly  forward,  the  lower 
portion  draws  the  arm  from  the  vertical  position  backward,  and  draws  the  lateral  lifted  arm 
also  forward.  Innervation:  nn.  subscapulares  (Cs,  Ce  [C7]). 

The  fascia  subscapularis  (not  shown  in  drawing)  covers,  as  a  thin  membrane,  the 
anterior  surface  of  the  m.  subscapularis  and  is  connected  lateralward  with  the  continuation  of 
the  fascia  brachii,  which  covers  the  m.  coracobrachialis  (see  also  Fig.  395). 

M.  teres  major  (see  also  Figs.  380,  381,  394  and  397 — 402).  Form:  flat-cylindrical. 
P  0  s  i  t  i  0  n:  at  the  margo  axillaris  of  the  shoulder-blade,  in  front  covered  by  the  tendon  of  the 
m.  latissimus  dorsi,  behind  apd  lateralward  partly  by  the  m.  latissimus  dorsi,  partly  by  the 
m.  deltoideus  and  caput  longum  m.  tricipitis  brachii.  Origin:  facies  dorsalis  of  the  angulus 
inferior  scapulae.  Insertion:  the  fibres  run  in  slight  spirals  lateralward  and  upward  and 
are  attached  by  a  strong  tendon  to  the  crista  tuberculi  minoris.  There,  between  two  layers  of 
the  tendon,  lies  the  bursa  m.  teretis  majoris  (not  shown  in  drawing)  which  connects  some¬ 
times  with  the  bursa  m.  latissimi  dorsi.  Action:  it  draws  the  arm  medianward  and  backward 
and  rolls  it  inward;  it  draws  the  vertically  elevated  arm  downward.  Innervation:  nn.  sub¬ 
scapulares  (Ce,  C7). 

Bursa  ligamenti  coracoclavicularis,  small,  often  present,  between  the  lig.  trape- 
zoideum  and  the  lig.  conoideum  of  the  lig.  coracoclaviculare. 

Bursa  subacromialis,  large,  almost  constant,  between  the  acromion  and  the  Tig. 
coracoacromiale  on  the  one  hand  and  the  tendon  of  the  m.  supraspinatus  on  the  other.  It 
often  communicates  with  the  following  bursa.-  It  is  seldom  united  before  the  tendon  of  the 
m.  supraspinatus  with  the  joint  cleft. 

Bursa  subdeltoidea,  large,  almost  constant,  between  the  m.  deltoideus  and  the 
tuberculum  majus  humeri,  often  communicating  with  the  preceding  bjirsa. 

Bursa  m.  coracobrachialis,  of  moderate  size,  almost  constant,  situated  in  front  of 
the  upper  part  of  the  tendon  of  the  m.  subscapularis,  between  it,  the  proc.  coracoideus  and 
the  tendon  of  the  m.  coracobrachialis. 

Bursa  m.  latissimi  dorsi,  fairly  large,  oblong,  constant,  between  the  tendons  of  the 
mm.  latissimus  dorsi  and  teres  major;  sometimes  communicating  with  the  bursa  m.  teretis 
majoris. 


Muscles  of  the  Arm. 


319 


Ligamentum  transversura  scapulae  superius 


Bursa  m.  subscapularis 


M.  omohyoideus  (cut  through) 


Tendo  capitis 
longi  m.  bicipitis 
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articularis 
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pectoralis  major 
(cut  through) 
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M.  triceps  M.  teres  major 
brachii 

(caput  longuro) 


—  M.  biceps  brachii 


Scapula 


397.  Muscles  on  the  anterior  surface  of  the  right 

shoulder  joint,  viewed  from  in  front. 

(The  clavicula,  mm.  deltoideus,  pectoralis  major  and  subscapularis  have  been  removed.) 

M.  biceps  brachii  (see  also  Figs.  359,  361,  393,  394,  398  and  399).  Form:  rounded, 
spindle-shaped,  thick.  Position:  on  the  anterior  surface  of  the  upper  arm;  above,  at  its 
origins,  it  is  covered  by  the  mm.  pectoralis  major  and  deltoideus.  Origin:  by  two  heads. 
Caput  longum:  frQm  the  tuberositas  supraglenoidalis  scapulae  and  from  the  labrum  glenoidale 
by  a  long,  thin  tendon,  which  extends  first  lateralward  within  the  cavity  of  the  shoulder  joint, 
then  curves,  markedly,  downward  in  the  sulcus  intertubercularis  (see  also  Fig.  282)  and  is 
accompanied  in  its  course  by  a  prolongation  of  the  joint-capsule,  the  vagina  mucosa  inter¬ 
tubercularis  (see  also  p.  198).  Below  the  sulcus  intertubercularis  the  tendon  is  fixed  in  its 
position  by  the  m.  pectoralis  major  (often  by  a  tube-like  duplicature  of  its  tendon,  see  p.  281). 
Caput  breve:  by  a  narrow,  flat,  shorter  tendon  from  the  proc.  coracoideus,  at  first  fused  with  the 
in.  coracobrachialis.  Insertion:  both  heads  extend  downward  and  unite  to  form  a  spindle- 
shaped  muscle-belly,  the  fibres  of  which,  a  little  above  the  elbow  joint,  go  over  for  the  most 
pert  into  a  flatly  rounded,  thick  tendon,  partly,  also  into  a  superficial  thin  tendinous  plate.  The 
latter,  lacertus  fibrosus  (0.  T.  semilunar  fascia),  runs  obliquely  medianward  and  downward  in 
front  of  the  m.  pronator  teres  and  becomes  lost  in  the  fascia  antebrachii;  the  tendon  proper, 
bending  into  the  depth,  becomes  attached  to  the  tuberositas  radii  (bursa  bicipitoradialis  and 
bursa  cubitalis  interossea  see  p.  321).  Action:  it  lifts  the  upper  arm  forward  and  rolls  it 
inward;  the  caput  longum  abducts  the  upper  arm,  the  caput  breve  adducts  it;  both  flex  the 
forearm  and  supinate  it,  especiallv,  when  it  is  flexed.  Innervation:  n.  musculocutaneus 
(C0,  C«  [C7]). 
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398.  Muscles 
of  the  right  upper 

arm,  viewed  from  in  front. 

M.  coracobrachialis  (see  Figs. 
361,  394,  397  and  399).  Form:  flat, 
oblong  quadrangular.  Position: 
in  the  axilla,  covered  in  front  by  the 
m.  pectoralis  major,  lateralward  and 
in  front  adjoining  the  caput  breve 
m.  bicipitis,  behind  adjoining  the  m. 
subscapularis  and  the  tendons  of  the 
mm.  latissimus  dorsi  and  teres  major; 
below  on  the  medial  surface  of  the 
upper  arm,  between  the  mm.  biceps 
and  brachialis  on  the  one  side  the 
caput  mediale  of  the  m.  triceps  on  the 
other.  Origin:  tendinous  from  the 
proc.  coraeoideus  scapulae,  being  fused 
there  with  the  m.  pectoralis  minor 
and  the  caput  breve  m.  bicipitis 
(bursa  m.  coracobrachialis  see  p.  318). 
Insertion:  the  fibres  run  distal- 
ward  to  the  margo  medialis  humeri 
and  are  attached  just  below  its  middle,  being  often 
partially  fused  there  with  the  m.  brachialiß.  Ac¬ 
tio  n :  it  lifts  the  upper  arm  forward  and  adducts 


Lacertus 

fibrosus 


M.  flexor 
carpi 
radialis 


Angulus 

medialis  scapulae 


Margo 

vertebralis 

scapulae 


it;  it  rolls  the  arm  outward  when  it  is  lifted  60°  lateral- 
ward.  Innervation:  n.  musculocutaneus  (Cc,  C7). 
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399.  Muscles  of  the 
right  upper  arm 

(2nd  layer),  viewed  from  in  front. 

M.  brachialis  (0.  T.  brachialis 
anticus)  (see  also  Figs.  393  and  398). 
Form:  flat,  spindle-shaped ;  the  muscle 
projects  on  both  sides  of  the  humerus. 
Position:  on  the  anterior  surface  of 
the  upper  arm,  covered  for  the  most 
part  by  the  m.  biceps;  the  grooves 
left  free  in  front  of  it,  medianward 
and  lateralward,  by  the  side  of  the  m. 
biceps,  are  called  the  sulcus  bicipitalis 
medialis  and  lateralis  (see  Fig.  398). 
Origin:  fleshy  from  the  septa  inter- 
muscularia  and  from  the  facies  an¬ 
teriores  humeri,  surrounding,  above, 
the  insertion  of  the  m.  deltoideus  like 
a  horse-shoe  and  often  fused  with  the 
insertion  of  the  m.  coracobrachialis. 
Insertion:  the  fibres  converge  im¬ 
mediately  before  the  elbow  (united 
there  with  the  capsule)  and  go  by  a 
short  tendon  somewhat  backward  to 
the  proc.  coronoideus  and  to  the  tu¬ 
berositas  ulnae.  A  c  t  i  o  n :  it  flexes  the 
forearm.  Innervation-  n.  mus- 
culocutaneus;  the  lateral  part  is  fre¬ 
quently  supplied  by  a  fine  branch  of 
the  n.  radial  is  (altogether  Cs,  C«  [C7]). 

Bursa  bicipitoradialis,  con¬ 
stant;  between  the  tuberositas  radii 
and  the  tendon  of  the  m.  biceps. 

Bursa  cubitalis  interossea,  often  present  in  later  life;  adjoining,  lateralward,  the 
tendon  of  the  m.  biceps,  medianward,  the  ulna  and  chorda  obliqua,  behind,  the  m.  supinator. 
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M.  supraspinatus  (see  also 
Figs. 381,  401and402).  Form:  ob¬ 
long-triangular, thick, bipinnate.  Po¬ 
sition:  in  the  fossa  supraspinata 
scapulae,  covered  medianward  by 
the  m.  trapezius,  lateralward  by  the 
acromion,  lig.  coracoacromiale  and 
m.  deltoideus.  Origin:  fossa  su¬ 
praspinata  and  fascia  supraspinata. 

Insertion:  the  fibres  converge 
lateralward  and,  becoming  tendi¬ 
nous,  extend  to  the  tuberculum 
majus  humeri;  there  they  become 
very  closely  fused  laterally  with  the 
capsule  of  the  joint.  Action:  it 
lifts  the  upper  arm  considerably 
lateralward,  rolls  it  slightly  out¬ 
ward  and  elevates  it  somewhat  for¬ 
ward.  Innervation:  n.  supra- 
scapularis  ([C4]  Cs  [Ce] ). 

M.  infraspinatus  (see  also 
Figs. 380, 381  and  401).  Form:  flat, 

oblong-triangular,  thick,  bipinnate.  Position:  in  the  fossa  infraspinata  scapulae,  partially 
covered  medianward  by  the  m.  trapezius,  lateralward  by  the  m.  deltoideus.  Origin:  fossa 
infraspinata  and  fascia  infraspinata.  Insertion:  the  fibres  converge  as  they  pass  lateralward 
to  become  inserted  by  a  strong  tendon  at  the  tuberculum  majus  humeri  (bursa  m.  infraspinati 
see  p.  324) ;  they  are  there  closely  fused,  particularly  laterally,  with  the  capsule  of  the  joint. 
Action:  it  rolls  the  upper  arm  outward;  and  draws  it  slightly  forward;  the  vertically  hanging 
arm  abducts  the  upper,  adducts  slightly  the  lower  part;  when  the  arm  is  lifted  60°  lateral- 
ward,  the  entire  muscle  abducts.  Innervation:  n.  suprascapularis  ([C4  j  C5,C6). 
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M.  supraspinatus 
Spina  scapulae  -  - 


1  Acromion 


M.  infraspinatus — 


Tuberculum  majus 
humeri 


—  M.  teres  minor 


Medial  axillary  fissure 
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—  triceps  brachii 
(caput  laterale) 


M.  teres  major 

triceps  brachii _ 
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401.  Muscles  of  the  right 

upper  arm,  viewed  from  behind, 
the  m.  deltoideus  having  been  removed. 

M.  teres  minor  (see  also  Fig.  400). 

Form:  flat,  oblong-quadrangular.  Posi¬ 
tion:  just  below  the  m.  infraspinatus,  often 
fused  with  it;  covered  behind  and  lateralward 
by  the  m.  deltoideus.  Origin:  facies  dorsalis 
scapulae,  close  to  the  margo  axillaris,  and  fascia 
infraspinata.  Insertion:  the  fibres  run  lat¬ 
eralward  and  parallel  to  one  another,  are  fused 
(particularly  closely  lateral)  with  the  capsule  of 
the  joint  and  are  attached  by  a  short  tendon  to 
the  tuberculum  majus  humeri.  Action:  it 
rolls  the  upper  arm  outward,  adduct  it  and  lifts 
slightly  forward  the  arm  hanging  down,  a  little 
backward  the  laterally  elevated  arm.  Inner¬ 
vation:  n.  axillaris  (Cä,  Ce  [C7  ]). 

Fascia  supraspinata  (see  Fig.  400)  is  a  powerful  fascia,  distinctly  striated  median- 
ward,  which  covers  the  m.  supraspinatus;  it  is  fused  medianward  with  the  margo  superior,  the 
margo  vertebralis  and  the  spina  scapulae  and  lateralward  becomes  lost. 

The  fascia  infraspinata  (see  Figs.  380  and  381)  is  attached  to  the  margo  vertebralis 
and  to  the  spina  scapulae,  is  stronger  medianward,  covers  the  mm.  infraspinatus  and  teres 
minor  and  reaches  lateralward  the  humerus. 

M.  triceps  brachii  (see  also  Figs.  393,  394,  400  and  402).  Form:  flat,  oblong- 
quadrangular.  Position:  it  occupies  the  whole  posterior  surface  of  the  upper  arm. 
O  r  i  g  i  n:  by  three  heads.  Caput  longum:  by  a  flat  tendon  from  the  tuberositas  infraglenoidalis 
scapulae;  it  runs  downward  between  the  mm.  teres  minor  and  teres  major,  the  fibres  being 
parallel,  is  partly  covered  above  by  the  m.  deltoideus  and  overlaps  the  caput  mediale,  in  part, 
from  behind  and  medianward;  below  it  continues  in  a  tendon  plate  attached  to  the  tendon 
area.  Action:  adducts  the  upper  arm  and  draws  it  somewhat  backward;  it  extends  the 
forearm.  Caput  mediale  (see  Fig.  402) :  from  the  facies  posterior  humeri,  distal  from  the 
sulcus  n.  radialis,  as  well  as  from  the  septa  intermuscularia  mediale  et  laterale;  the  fibres 
reach  below  close  to  the  m.  ancon aeus  and  run,  converging  somewhat,  to  a  large  quadrangular 
flat  tendon,  which  begins  in  the  middle  of  the  upper  arm  (continued  on  p.  324). 
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402.  Muscles  of  the 
right  upper  arm 

(deep  layer),  viewed  from 
behind. 
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(The  acromion  has  been  sawed 
through,  the  mm.  infraspinatus  and 
teres  minor  have  been  completely, 
the  caput  laterale  m.  tricipitis 
partially,  removed.) 


M.  triceps  brachii  (continued). 
Origin:  Caput  laterale:  from  the 
facies  posterior  humeri,  proximal 
to  the  sulcus  n.  radialis,  as  well  as 
from  the  septum  intermusculare 
laterale;  the  fibres  run,  parallel, 
downward,  bridging  over  the  sulcus 
n.  radialis  <  which  the  a.  profunda 
brachii  and  the  n.  radialis)  and 
extend  partly  over  the  posterior 
surface  of  the  caput  mediale  to  the 
upper  and  lateral  margin  of  the 
tendon  of  the  same.  Insertion: 
fused  with  the  joint  capsule,  ole¬ 
cranon  ulnae  (bursae  olecrani  see 
p.  333).  Action  of  the  entire  m. 
triceps:  it  extends  the  forearm. 
Innervation:  n.  radialis  (C 6, 
Cj,  Cb,  [Thi )). 

Bursa  m.  infraspinati,  small, 
frequently,  present,  between  the  ten- 
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403.  Muscles  of 
the  rightforearm, 

viewed  from  in  front. 


M.  biceps 
brachii 


M.  braehialis _ — 


Tendo 
m.  bicipitis 
brachii 


M.  extensor 
carpi 
radialis 
longns 


M.  brachio 
radialis 


M.  extensor 

carpi  radialis - ! 

brevis 


M.  abductor 
pollicis 
longns 


M. 

abductor 

pollicis 

brevis 


Os 


M.  triceps 

_ brachii 

(caput 

mediale) 


M.  flexor 
carpi 
radialis 


M.  palmaris 
longns 


flexor  carpi 
ulnaris 


M.  brachioradialis  (0.  T. 

supinhtor  longus)  (see  also  Fig6. 

404,  408  and  409).  Form:  flat, 
broad  above,  pointed  below. 

Position:  superficial  on  the 
lateral  surface  of  the  upper  arm 
and  the  volar  surface  of  the  fore¬ 
arm.  Origin:  margo  lateralis 
humeri  and  septum  intermuscu- 
lare  laterale.  Insertion: 
above,  it  runs  between  the  m. 
triceps  and  the  m.  braehialis; 
below,  it  is  bounded  behind  by 
the  m.  extensor  carpi  radialis 
longus,  ulnarward  by  the  mm. 
pronator  teres  and  flexor  carpi 
radialis  and  becomes  attached  by 
a  long,  thin,  flat  tendon,  be¬ 
ginning  in  the  middle  of  the  fore¬ 
arm,  close  above  the  proc.  styloi- 
deus  radii.  Action:  it  flexes 
the  forearm  powerfully;  when  it 
is  flexed  at  a  right  angle,  it 
brings  the  hand  in  an  inter¬ 
mediate  position  which  is  neigh¬ 
boring  the  extreme  pronation; 
when  the  forearm  is  greatly 
flexed,  it  pronates  powerfully; 
when  the  forearm  is  extended,  it 
supinates  the  same.  Inner¬ 
vation:  n.  radialis  (Cs,  Ce). 

M.  palmaris  longus  (see 
also  Fig.  413)  (is  frequently  ab¬ 
sent).  Form:  spindle-shaped, 
narrow.  Position:  superfical 
on  the  volar  surface  of  the  fore¬ 
arm.  Origin:  epicondylus  me- 
dialis  humeri  and  fascia  ante- 
brachii,  fused  with  its  neighbors. 

Insertion:  it  extends  above 
between  the  mm.  flexores  carpi 
radialis  and  ulnaris  on  the  m. 
flexor  digitorum  sublimis,  then 
downward  .and  radial  ward  upon 
the  latter  and  goes  over  by  a 
long,  thin  tendon,  in  front  of  the 
lig.  carpi  transversum,  into  the 
aponeurosis  palmaris.  Action: 
it  pronates  the  forearm;  it  flexes 
the  hand  and  makes  the  apo¬ 
neurosis  palmaris  tense.  In¬ 
nervation:  n.  medianus  (C7, 

C8,  Thi). 

M.  pronator  teres  (0.  T. 

pronator  radii  teres)  (see  also  Figs.  404  and  406).  Form:  oblong-quadrangular.  Posi¬ 
tion:  flexure  of  the  elbow  and  volar  surface  of  the  forearm.  Origin:  by  two  heads:  partly 
from  the  septum  intermusculare  mediale  and  the  epicondylus  medialis  humeri  (caput  humerale). 
partly  from  the  proc.  coronoideus  ulnae  (caput  ulnare)  (communly  weaker);  the  two  heads  are 
usually  separated  by  the  n.  medianus.  Insertion:  the  fibres  run,  parallel,  obliquely  radialward 
and  downward  to  bevome  attached  by  a  short  tendon  to  the  facies  volaris  and  lateralis  radii. 
A  c  t  i  0  n:  it  pronates  the  forearm  and  flexes  it.  Innervation:  n.  medianus  (Cf>,  C7). 
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404.  Muscles  of 
the  right  forearm, 

viewed  from  in  front. 

(The  mm.  biceps,  brachialis,  palmaris 
longus  and  flexor  digitorum  sublimis 
have  been  removed.) 

M.  flexor  carpi  radialis  (see 
also  Fig.  403).  Form:  flat,  oblong- 
spindle-shaped,  bipinnate  in  its  lower 
half.  Position:  superficial  on  the 
volar  surface  of  the  forearm.  Ori¬ 
gin:  epicondylus  medialis  humeri 
and  fascia  antebrachii,  fused  with  its 
neighbors.  Insertion:  the  fibres 
go,  at  first  diverging,  between  mm. 
pronator  teres  and  palmaris  longus, 
radialward  and  downward,  and  then 
become  attached  bipinnate  to  a 
powerful  tendon  running  from  the 
middle  of  the  forearm  between  the 
mm.  brachioradialis  and  palmaris 
longus  to  the  hand,  where  the  ten¬ 
don,  covered  by  the  lig.  carpi  trans¬ 
versum  (in  a  separate  canal  of  it,  see 
p.  335),  lies  in  the  groove  of  the  os 
multangulum  majus;  finally,  covered 
by  the  tendon  of  the  m.  flexor  polli¬ 
cis  longus,  it  goes  to  the  basis  oss. 
metacarpalis  II  and  III  (see  Fig. 
406).  In  the  hand  the  bursa  m.  fle- 
xoris  carpi  radialis  (see  Fig.  417) 
lies  between  the  bone  and  the  tendon 
Action:  it  pronates  the  forearm, 
flexes  and  abducts  the  hand.  In¬ 
nervation:  n.  medianus  (Ce,  C7 
[C8]). 

M.  flexor  carpi  ulnaris  (see 

also  Figs.  403,  406,  409  and  411). 
Form:  flat,  oblong- triangular;  above 
it  forms,  with  its  radial,  anterior  sur¬ 
face,  a  groove,  in  which  lies  the  ulnar 
part  of  the  m.  flexor  digitorum  pro¬ 
fundus.  Position:  superficial  on  the 
ulnar  margin  of  the  forearm.  Origin: 
partly  from  the  epicondylus  medialis 
humeri  and  from  the  fascia  ante¬ 
brachii,  fused  with  its  neighbors  (ca¬ 
put  humerale),  partly  by  a  long,  flat, 
thin  tendon-plate  which  is  fused  with 
the  fascia  antebrachii,  from  the  pos¬ 
terior  surface  of  the  olecranon  and 
from  the  margo  dorsalis  ulnae  (caput 
ulnare).  Insertion:  it  runs  distal- 
ward,  coming  in  contact  radialward 
with  the  m.  flexor  digitorum  sublimis 
and  is  attached  by  a  long,  powerful 
tendon  to  the  os  pisiforme;  the  bursa 

m.  flexoris  carpi  ulnaris  (not 
shown  in  figure)  is  frequently  to  be 
found  there.  Action:  it  flexes  and 
adducts  the  hand.  Innervation: 

n.  ulnaris  (Cs,  Thi). 
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405.  Muscles 
of  the  right  fore¬ 
arm  (2ud  layer), 
viewed  from  in  front. 

(The  mm.  brachioradialis,  pro¬ 
nator  teres,  flexor  carpi  radialis, 
palmaris  longus  and  flexor  carpi 
ulnaris  have  been  removed;  the 
lig.  carpi  transversum  has  been 
cut  through.) 

M.  flexor  digitorum  subli- 
inis  (see  also  Fig.  403).  Form: 
flat,  spindle-shaped,  partly  bipin- 
nate.  Position:  on  the  volar 
surface  of  the  forearm;  above,  it  is 
covered  by  the  mm.  brachioradia¬ 
lis,  pronator  teres,  flexor  carpi  ra¬ 
dialis,  palmaris  longus  and  flexor 
carpi  ulnaris;  below,  it  lies  be¬ 
tween  the  mm.  flexores  carpi  ra¬ 
dialis  et  ulnaris,  coming  to  the 
surface  and  overlapped  only  by 
the  m.  palmaris  longus.  Origin: 
partly  from  the  epicondylus  medi- 
alis  humeri  and  from  the  tubero¬ 
sitas  ulnae,  fused  with  its  neigh¬ 
bors  (caput  humerale),  partly  from 
the  facies  volaris  radii  (caput 
radiale)  and,  between  them,  from 
a  tendinous  arch,  which  bridges 
over  the  a.  and  vv.  ulnares  and 
the  n.  medianus.  Insertion: 
the  muscle  divides  distally  in  four, 
different  widely  separated  muscle- 
bellies,  from  the  distal  ends  of 
which  emerge  four  flat,  long  ten¬ 
dons;  these  extend,  so  that  those 
destined  for  the  3rd  and  4th 
finger  lie  superficially,  beneath  the 
lig.  carpi  transversum  to  the  hand; 
thence  all  diverge  to  the  volar 
surface  of  the  heads  of  the  ossa 
metatarsalia  II — V  and  thence 
run  along  the  volar  surface  of  the 
phalanges  (see  Figs.  414  and  415). 
On  the  volar  surface  of  the  first 
phalanx  each  tendon  divides  into 
two  halves,  which  surround  the 
corresponding  tendon  of  the  m. 
flexor  digitorum  profundus;  the 
two  halves  partly  cross  (chiasma 
tendinum)  and  unite  behind  the 
latter,  and  become  •  attached  to 
the  volar  surface  of  the  second 
phalanx.  Action:  it  flexes  the 
hand  and  adducts  it  slightly,  ap¬ 
proaches  the  fingers  about  to  the 
middle  finger,  and  flexes  the  first 
and  the  2nd  phalanx  of  the  2nd  to 
5th  finger.  Innervation:  n. 
medianus  ([Cg,  C 7 J  Cs,  Thi). 
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406.  Muscles  of 
the  right  forearm 

(3rd  layer), 

viewed  from  in  front. 

(The  mm.  biceps,  brachialis,  brachio- 
radialis,  flexor  carpi  radialis,  palmaris 
longus  and  flexor  digitorum  sublimis 
have  been  removed;  the  lig.  carpi 
transversum  has  also  been  removed.) 

M.  flexor  digitorum  profundus 
(see  also  Figs.  404,  405  and  407). 
Form:  flat,  spindle-shaped.  Posi¬ 
tion:  on  the  volar  surface  of  the 
forearm,  directly  upon  the  ulna  and 
m.  pronator  quadratus;  completely 
covered  by  the  mm.  pronator  teres, 
flexor  carpi  radialis,  palmaris  longus, 
flexor  digitorum  sublimis  and  flexor 
carpi  ulnaris.  Origin:  facies  volaris 
and  ulnaris  ulnae  and  membrana 
interossea  antebrachii  and  fascia  an te- 
brachii  (inner  surface  of  the  sheet  of 
origin  of  the  caput  ulnare  of  the  m. 
flexor  carpi  ulnaris).  Insertion: 
the  fibres  run  almost  parallel  down¬ 
ward;  from  the  muscle  belly,  from  the 
middle  of  the  forearm  on,  go  off  four 
long,  flat  tendons,  which  go  beneath 
and  along  with  the  tendons  of  the  m. 
flexor  sublimis,  under  the  lig.  carpi 
transversum  to  the  hollow  of  the 
hand  and  thence  to  the  2nd— 5th 
finger;  each  tendon  runs,  at  the  level 
of  the  1st  phalanx,  between  the  halves 
of  the  corresponding  tendon  of  the 
m.  flexor  sublimis  to  the  base  of  the 
3rd  phalanx  (see  Fig.  415).  Action: 
it  flexes  the  hand  and  adducts  it 
slightly,  flexes  the  1st — 3rd  pha¬ 
lanx  of  the  2nd— 5th  finger.  Inner¬ 
vation:  for  the  3rd,  4th  and  5th 
finger:  n.  ulnaris;  for  the  2nd,  3rd  and 
4th  finger:  n.  interosseus  volaris  of 
the  n.medianus  (total  C«.  C7,  Cs.Thi). 

M.  flexor  pollicis  longus  (see 
also  Figs.  405  and  407).  Form:  flat, 
oblong- triangular,  unipinnate.  Posi¬ 
tion:  on  the  volar  surface  of  the 
forearm,  immediately  upon  the  radius 
and  the  m.  pronator  quadratus; 
covered  by  the  mm.  pronator  teres, 
brachioradialis,  flexor  carpi  ra¬ 
dialis  and  flexor  digitorum  sublimis. 
Origin:  facies  volaris  radii  and 
usually,  by  a  thin  bundle,  from  the 
epicondylus  medialis  humeri.  Inser¬ 
tion:  the  fibres  run  to  a  long  ten¬ 
don  beginning  ulnarward;  this  extends,  along  with  the  tendons  of  the  mm.  flexores  digitorum, 
below  the  lig.  carpi  transversum  to  the  hand,  then  in  the  groove  of  the  m.  flejcor  pollicis  brevis  to 
the  base  of  the  2nd  phalanx  of  the  thumb  (see  Fig.  415).  Action:  it  flexes  the  hand  and 
abducts  it  slightly,  turns  the  thumb  dorsalward  and  flexes  its  2nd  phalanx.  Innervation: 
n.  interosseus  volaris  of  the  n.  medianus  (Co,  C7.  Cs). 
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407.  Muscles  of  the 
right  forearm 

(4th  layer),  viewed  from  in  front. 

(The  mm.  flexor  digitorum  profundus 
and  flexor  pollicis  longus  have  been 
.  partially,  all  the  more  superlicial 
muscles  completely,  removed.) 

M.  pronator  quadratus  (see  also 

Fig.  405).  Form:  flat,  quadrangular. 

Position:  on  the  volar  surface  of 
the  forearm  near  the  wrist,  immediately 
upon  the  radius,  the  ulna  and  the  mem- 
brana  interossea;  covered  by  all  the 
flexor  muscles  going  to  the  hand. 

Origin:  facies  volaris  ulnae.  I  n  - 
s  e  r  t  i  o  n :  the  fibres  run  parallel, 
radialward  and  somewhat  downward  to 
the  facies  volaris  radii.  Action:  it 
pronates  the  forearm.  Innerva¬ 
tion:  n.  interosseus  volaris  of  the  n. 
medianus  (Co,  C7,  Cs.  Thi ). 

M.  supinator  (0.  T.  supinator  brevis) 

(see  also  Figs.  405,  406,  410  and  411). 

F  o  r  m :  flat,  bent  as  a  hollow  groove, 
quadrangular;  it  is  obliquely  pierced 
by  the  r.  profundus  n.  radialis  (see  Fig. 

877).  Position:  close  below  the 
elbow  joint  on  the  volar,  radial  and 
dorsal  surface  of  the  forearm,  immedia¬ 
tely  upon  the  radius,  covered  by  the 
mm.  brachioradialis,  extensores  carpi  et 
digitorum  communis  and  anconaeus. 

Origin:  epicondylus  lateralis  humeri, 
lig.  collaterale  radiale  of  the  elbow 
joint  and  crista  m.  supinatoris  ulnae. 

Insertion:  the  fibres  run  obliquely 
downward  to  the  facies  volaris,  ra¬ 
dialis  and  dorsalis  of  the  radius, 
partially  surrounding  this  bone  in  a 
curve.  Action:  it  supinates  the  fore¬ 
arm.  Innervation:  ramus  pro¬ 
fundus  n.  radialis  ([C5]  Ce,  C7,  Cs). 

M.  extensor  carpi  radialis  lon¬ 
gus  (0.  T.  extensor  carpi  radialis  lon- 
gior)  (see  Figs.  403*— 406,  408—410  and 
412).  Form:  flat,  oblong-spindle¬ 
shaped.  Position:  usually  superficial 
on  the  radial  side  of  the  forearm,  covered 
in  front  by  the  m.  brachioradialis, 
bounded  behind  by  the  m.  extensor  carpi 
radialis  brevis.  Origin:  septum  in- 
termusculare  laterale,  margo  lateralis 
and  epicondylus  lateralis  humeri.  I  n  - 
s  e.  r  t  i  0  n :  the  fibres  run  downward 
and  converge  in  the  middle  of  the  fore¬ 
arm  to  form  a  long,  flat  tendon,  which  extends  upon  the  facies  radialis  radii  (there  partly 
crossed  by  the  mm.  abductor  pollicis  longus  and  extensor  pollicis  brevis)  under  the  lig.  carpi 
dorsale  (through  its  second  compartment)  to  the  dorsal  surface  of  the  basis  oss.  metacarpalis  II; 
at  the  wrist  the  tendon  of  the  m.  extensor  pollicis  longus  crosses  over  it.  A  c  t  i  0  n:  it  flexes 
the  forearm,  supinates  the  extended  and  pronates  the  flexed  forearm;  it  abducts  and  extends 
the  hand.  Innervation:  ramus  profundus  n.  radialis  ([Cö]  Co,  C7,  Cs). 
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M.  triceps 
brachii 
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408.  Muscles  of  the 
right  forearm, 

viewed  from  the  radial  side. 


- M.  brachialis 


M.  brachio 
radialis 


M.  extensor 

_ carpi  radialis 

longus 


M.  extensor 

- carpi  radialis 

brevis 


M.  extensor  carpi  radialis  brevis 

(see  also  Figs.  403,  409  and  410). 
Form:  spindle-shaped.  Position: 
usually  superficial  on  the  radial  side 
of  the  forearm,  coming  in  contact  in 
front  with  the  m.  extensor  carpi  radia¬ 
lis  longus,  behind  with  the  m.  extensor 
digitorum  communis.  Origin:  epi¬ 
condylus  lateralis  humeri,  joint  capsule 
and  fascia  antebrachii,  fused  with  its 
neighbors.  Insertion:  the  fibres  go 
downward  and  converge,  becoming  at¬ 
tached  in  the  middle  of  the  forearm  to 
a  flat,  long  tendon  which  goes  close  be¬ 
hind  that  of  the  m.  extensor  carpi  ra¬ 
dialis  longus  through  the  second  com¬ 
partment  of  the  lig.  carpi  dorsale 
(see  p.  334)  to  the  proc.  styloideus 
oss.  metacarpalis  III;  there,  between 
the  tendon  and  the  bone,  lies  the  bursa 
m.  eoctensoris  carpi  radialis 
brevis  (see  Fig.  411),  rarely  absent. 
The  tendon  is  crossed  over  by  the  same 
muscles  as  is  that  of  the  m.  extensor 
carpi  radialis  longus  (see  also  Fig.  412). 
Action:  it  extends  the  hand  and  ab¬ 
ducts  it.  Innervation:  ramus 
profundus  n.  radialis  (Ce,  C7  [Cs]). 

M.  extensor  digitorum  commu¬ 
nis  (see  also  Figs.  409  and  412). 
Form:  oblong-spindle-shaped.  Posi¬ 
tion:  superficial  on  the  back  of  the 
forearm,  radialward  bounded  by  the 
m.  extensor  carpi  radialis  brevis,  ulnar- 
ward  by  the  ni.  extensor  carpi  ulnaris. 
Origin:  epicondylus  lateralis  humeri, 
joint  capsule  and  fascia  antebrachii, 
fused  with  its  neighbors.  Inser¬ 
tion:  the  fibres  run  parallel  downward 
and  in  the  middle  of  the  forearm  be¬ 
come  separated  into  four  single  bellies. 
Each  of  these  goesqnipinnated  over  into 
a  long,  flat  tendon;  these  pass  together 
through  the  fourth  compartment  of  the 
lig..  carpi  dorsale  and  then  diverge  to 
go  to  the  dorsal  surface  of  the  first  pha¬ 
lanx  of  the  2nd — 5th  finger;  each  tendon 
sends  a  branch  to  the  base  of  the  first 
phalanx  and  each  becomes  attached  by 
three  processes,  one  in  the  middle  going 
to  the  base  of  the  second  phalanx  and 
two  at  the  side  converging  in  front  and 
going  to  the  base  of  the  third.  The 
four  tendons  are  connected  with  one  another  upon 
the  ossa  metacarpalia  by  means  of  three  oblique 
bands,  juncturae  tendinum  (see  Fig.  412),  that  be¬ 
tween  the  2nd  and  3rd  finger  being  weaker,  or  missing.  Each  tendon  presents  a  triangular  ex¬ 
pansion  upon  the  first  phalanx  to  which  become  attached  the  mm.  lumbricales  and  interossei  (see 
Fig.  419).  A  c  t  i  0  n:  it  extends  the  hand  and  adducts  it  slightly,  extends  the  1st  (only  slightly 
the  2nd  and  3rd)  phalanx  of  the  2nd — 5th  finger;  spreads  the  fingers  apart.  Innervation: 
ramus  profundus  n.  radialis  (fCß]  C7,  C8). 
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409.  Muscles  of 
the  right  forearm, 

viewed  from  behind. 

M.  extensor  digiti  quinti 
proprius  (0.  T.  extensor  mi¬ 
nimi  digiti).  Form:  oblong- 
spindle-shaped,  narrow.  Posi¬ 
tion:  immediately  on  the  ulnar 
side  of  the  preceding  muscle, 
fused  with  it  above.  Origin: 
in  common  with  the  preceding 
muscle.  Insertion:  the  long, 
thin  tendon  runs  through  the 
fifth  compartment  of  the  lig. 
carpi  dorsale  and  fuses  on  the 
back  of  the  hand  with  the  tendon 
going  to  the  little  finger  from 
the  m.  extensor  digitorum  com¬ 
munis  (see  also  Fig.  412).  Ac¬ 
tion:  it  extends  the  1st  pha¬ 
lanx  of  the  5th  finger  and  re 
moves  it  slightly  from  the  4th. 

Innervation:  ramus  pro¬ 
fundus  n.  radialis  (C7,  Cs). 

M.  anconaeus  (see  also  Figs. 

402,  408,  410  and  411).  Form: 
flat,  triangular.  Position: 
superficial  on  the  back  of  the 
forearm,  hidden  by  the  fascia 
antebrachii,  above  immediately 
adjacent  to  the  caput  mediale 
of  the  m.  triceps,  radialward 
bounded  by  the  m.  extensor 
carpi  ulnaris,  ulnarward  by  the 
ulna.  Origin:  by  a  short, 
strong  tendon  from  the  epicon- 
dylus  lateralis  humeri  as  well  as 
from  the  lig.  coilaterale  radiale. 

Insertion:  the  fibres  diverge 
to  the  facies  dorsalis  ulnae. 

Action:  it  extends  the  fore¬ 
arm.  Innervation:  n.  ra¬ 
dialis  ([Ce  ic  7,  Cs  [Tin  J). 

M.  extensor  carpi  ulnaris 
(see  also  Figs.  408,  410  and  412). 

Form:  flat,  oblong-spindle- 
shaped.  Position:  superficial 
on  the  back  of  the  forearm, 
radialward  bounded  by  the  m. 
extensor  digitorum  communis 
resp.  the  m.  extensor  digiti  V 
proprius,  ulnarward  above  by 
the  m.  anconaeus,  below  by  the 
ulna.  Origin:  epicondylus 
lateralis  humeri,  lig.  coilaterale 
radiale  of  the  elbow  joint  and 
fascia  antebrachii,  fused  with  its 
neighbors;  also  by  a  thin,  ten¬ 
dinous  leaf  (fused  with  the  fascia 

antebrachii)  from  the  facies  dorsalis  ulnae.  Insertion: 
the  fibres  run  ulnarward  and  downward  to  the  facies  dor¬ 
salis  ulnae  and  upon  this  go  over  pinnated  into  a  long 

tendon  which  runs  through  the  sixth  compartement  of  the  lig.  carpi  dorsale,  radially  of  the  proc. 
styloideus  ulnae  (see  Fig.  419),  to  the  basis  oss.  metacarpalis  V.  Action:  it  adducts  the 
hand  and  extends  it  a  little.  Innervation:  ramus  profundus  n.  radialis  (f  "Ce  j  C7,  08). 
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410.  Muscles  of 
the  right  forearm, 

viewed  from  behind. 

(The  m.  extensor  digitorum  com¬ 
munis  has  been  removed.) 

M.  abductor  pollicis  lon¬ 
gus  (0.  T.  extensor  ossis  meta¬ 
carpi  pollicis)  (see  also  Figs.  403, 

408,  409,  411,  412  and  414). 
Form:  flat,  spindle-shaped,  bipin-' 
nated.  Position:  on  the  pos¬ 
terior  and  radial  side  of  the  fore¬ 
arm;  behind  immediately  upon 
the  membrana  interossea  and  the 
radius,  covered  by  the  mm.  exten¬ 
sor  carpi  ulnaris  and  extensor  di- 

"  gitorum  communis,  bordering  prox- 
imally  on  the  m.  supinator,  dis- 
tally  on  mm.  extensores  pollicis; 
radialward  superficially:  passing 
over  the  mm.  extensores  carpi  ra¬ 
diales.  Origin:  facies  dorsalis 
ulnae,  membrana  interossea  and 
facies  dorsalis  radii.  Inser¬ 
tion:  the  fibres  converge  radial- 
ward  and  downward  to  form  a 
flat  tendon,  which,  at  the  radial 
side  of  the  forearm,  goes  between 
the  mm.  extensores  carpi  radiales 
and  flexor  carpi  radialis  through 
the  first  compartment  of  the  lig. 
carpi  dorsale,  partly  to  the  m. 
abductor  pollicis  brevis,  partly 
to  the  basis  oss.  metacarpalis  I. 
Action:  it  supinates  slightly 
the  forearm;  it  flexes  the  hand 
slightly  volarward  and  abducts 
it;  it  abducts  the  thumb  and 
draws  it  dorsalward.  Inner¬ 
vation:  ramus  profundus  n. 
radialis  ([Ca]  C7,  Cs). 

M.  extensor  pollicis  brevis 
(0.  T.  extensor  primi  internodii 
pollicis)  (see  also  Figs.  406,  408, 

409,  411  and  412).  Form: 
spindle-shaped.  Position:  just 
distalward  from  the  preceding 
muscle.  Origin:  membrana 
interossea  and  facies  dorsalis  ra¬ 
dii.  Insertion:  it  runs  exactly 
as  does  the  preceding  muscle 
(often  inseparably  fused  with  it) 
and,  close  to  it,  goes  upon  the 
back  of  the  os  metaearpale  I  to 
the  base  of  the  first  phalanx  of 
the  thumb.  Action:  it  supin¬ 
ates  slightly  the  forearm;  flexes 
the  hand  a  trifle  volarward  and 
abducts  it;  it  abducts  the  thumb 
and  draws  it  dorsal  ward;  it  ex¬ 
tends  the  first  phalanx  of  the 
same.  Innervation:  ramus 
profundus  n.  radialis  ([Ca]  C7,  C8). 
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411.  Muscles  of  the  right  fore¬ 


M.  triceps 
(cut  through 
obliquely) 
Epicondylus 
medialis  \ 
Bursa  intra- 
tendinea 
olecrani  - 
Bursa  sub- 
tendinea  __ 
olecrani 
Bursa  sub¬ 
cutanea 
olecrani 

M. 

ancon aeus 


M.  flexor 
carpi  " 
ulnaris 


arm  (deep  layer),  viewed  from  behind. 

(The  mm.  extensores  carpi,  digitorum  communis 

and  digiti  V  proprius  have  been  removed.) 

M.  extensor  pollicis  longus 

(0.  T.  extensor  secundi  internodii 
pollicis)  (see  also  Figs.  408 — 410  and 
412).  Form:  long-spindle-shaped, 
pinnated.  Position:  ulnarward 
from  and  dorsally  to  the  two  prece¬ 
ding  muscles,  immediately  upon  the 
ulna  and  radius,  covered  by  the  same 
muscles  as  are  they.  Origin:  fa¬ 
cies  dorsalis  ulnae  and  membrana  in- 
terossea.  Insertion:  the  fibres  go 
over  into  a  long  tendon,  which  passes 
obliquely  or  in  a  bow  (around  a  ridge 
of  the  radius)  behind  the  tendons  of 
the  mm.  extensores  carpi  radiales 
through  the  third  compartment  of 
the  lig.  carpi  dorsale  and  then  to  the 
base  of  the  second  phalanx  of  the 
thumb.  Action:  it  supinates  the 
forearm  slightly ;  it  extends  the  hand 
and  abducts  it;  it  draws  the  thumb 
dorsalward  and  adducts  the  same;  it 
extends  its  phalanges.  Innerva¬ 
tion:  ramus  profundus  n.  radialis 
([Ce]  C?,  Cg). 

M.  extensor  indicis  proprius 

(0.  T.  extensor  indicis)  (see  also  Fig. 

410).  Form:  oblong-spindle-shaped. 

Position:  ulnarward  from  and 
dorsally  to  the  preceding  muscle,  im¬ 
mediately  upon  the  ulna,  covered  by 
the  mm.  extensor  carpi  ulnaris,  ex¬ 
tensor  digiti  V  proprius  and  extensor 
digitorum  communis.  Origin:  facies 
dorsalis  ulnae  and  membrana  inter- 
ossea.  Insertion:  the  fibres  con¬ 
verge  to  form  a  flat  tendon  which 
goes  in  common  with  the  tendons  of 
the  m.  extensor  digitorum  communis 
through  the  fourth  compartment  of 
the  lig.  carpi  dorsale  and  then  fuses 
with  the  ulnar  margin  of  the  tendon 
of  this  muscle  that  goes  to  the  index 
finger.  Action:  it  supinates  the 
forearm  a  trifle;  it  extends  the  hand 
and  abducts  it  slightly;  it  extends  the 
index  finger  and  draws  it  ulnarward. 

Innervation:  ramus  profundus 
n.  radialis  ([Ce]  C7,  Cs). 

Bursa  subcutanea  olecrani, 
very  frequent,  upon  the  olecranon. 

Bursa  infratendinea  ole¬ 
crani,  very  frequent,  in  the  tendon 
of  the  m.  triceps. 

Bursa  subtendinea  olecrani, 
occasional,  in  front  of  the  tendon  of  the  m.  triceps. 

Bursae  subcutaneae  epicondyli  [humeri]  la¬ 
teralis  et  epicondyli  [humeri]  medialis  (not  shown 
in  figure),  the  former  occasional,  the  latter  more  frequent 
in  the  adult,  upon  the  corresponding  epicondylus  humeri. 


M.  extensor 
pollicis  longus" 


Ulna - - 


M.  extensor  — 
indicis  proprius 


Compartment  for  the 
mm.  extensor  digitorum 
communis  and  extensor" 
indicis  proprius 

Ligamentum _ 

carpi  dorsale 
Compartment  for 
the  m.  extensor  . 
digiti  V  proprius 


-  Humerus 


Epicondylus 

lateralis 


Origin  of  the 
m.  extensor 
carpi  ulnaris 


—  M.  supinator 


Exit  of  the 
r.  prdfundus 
n.  radialis 


Radius 


M.  abductor 
pollicis  longus 


M.  extensor 
pollicis  brevis 


Compartment  for  the 
m.  extensor  carpi  radia¬ 
lis  longus  (see  p.  334) 

Compartment  for  the 
—  m.  extens.  carpi  radia¬ 
lis  brevis  (see  p.  334) 


Bursa  m.  ex- 
tensoris  carpi 
radialis  brevis 


M.  extensor 
—  carpi  radialis 
brevis 


Ossa 

metacarpalia 
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412.  Back  of  the  right  hand. 


M.  extensor 
carpi  ulnaris 


Processus 
stvloideus  ulnae 


Ligamentum 
cari>i  dorsale 


- •+ 


M.  extensor 
pollicis  brevis 


M.  extensor 
digitorum  communis 


M.  abductor 
'  pollicis  longus 


M.  abductor 
digiti  V  - 
M.  extensor 
digiti  V  proprius 
M.  extensor 
digitorum 
communis 


Junctura 

tendinum 


Bursa 
subcutanea 
digiti  dorsalis 


Location  • 
of  the  tabatiere 
M.  extensor 
-  pollicis  brevis 

M.  extensor 
carpi  radialis 
longus 

M.  extensor  carpi 
radialis  brevis 


I  mil 

carpi  dorsale  (O.T. 
posterior  annular  lig¬ 
ament)  (see  also  Figs. 
408 —411)  extends 
as  a  broad,  powerful 
band  of  fibres,  inter¬ 
woven  in  the  fascia 
antebrachii  (see  Figs. 
853  and  860),  from 
the  facies  lateralis 
and  the  proc.  stvloi- 
deus  radii,  behind  the 
proc.  styloideusulnae, 
obliquely  distalward 
to  the  os 
triquetrum 
and  os  pi- 
siforme.  It 


-M.  extensor 
pollicis  longus 


M. 

—  intei'osseus 
dorsalis  1 


Attachment  of  tli 
m.  extensor— - 
carpi  ulnaris 

am  •;  *  t  $  WF  -mmaL  rauiaus  orevis 

Jr  A  j  |  1  m  Mr. 

is  connec¬ 
ted  by 
strong  pro¬ 
cesses  with 
the  poste¬ 
rior  surface 
of  the  ra¬ 
dius,  and 
proximally 
joining 
fibre  bund¬ 
les  fix  the 
m.  extensor 
carpi  ul¬ 
naris  on  the 
ulna;  in 
this  way 
six  cylin¬ 
drical  com¬ 
partments 
are  formed 
for  the  tendons  of  the  extensor 
muscles.  The  first  compartment 
(numbered  from  the  radial  side) 
is  for  the  rnm.  abductor  pollicis 
longus  and  extensor  pollicis  bre¬ 
vis,  the  second  (sometimes  partly 
or  completely  divided  by  a  par¬ 
tition-wall,  see  Fig.  411)  for  the 
mm.  extensores  carpi  radiales, 
the  third  (obliquely  behind  the 
second)  for  the  m.  extensor  polli¬ 
cis  longus,  the  fourth  for  the 
mm.  extensor  digitorum  com¬ 
munis  and  extensor  indicis  pro¬ 
prius,  the  fifth  for  the  m.  exten¬ 
sor  digiti  V  proprius,  the  sixth 
for  the  m.  extensor  carpi  ulnaris. 
In  the  intact  hand  on  extend¬ 
ing  it  and  abducting  the  thumb,  a  depression  or 
groove  is  seen  distally  to  the  processus  styloideus 
and  lying  between  the  ridges  formed  ventrally  by 
mm.  abductor  pollicis  longus  and  extensor  pollicis  brevis,  and  dorsallv  by  the  m.  extensor  pollicis 
longus;  this  is  known  as  the  tabatUre  (see  also  Fig.  408). 
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Ligamentum 
carpi  volaiv 


Os  pisiforine 


M.  palmari 
brevis 


Aponeurosis 

palmaris 


The  ligamentum  carpi  volare 

(see  also  Figs.  414  and  415)  is  a  band 
of  hbres  running  transversely  in  the 
fascia  antebrachii  (see  Fig.  851) 
just  over  the  wrist;  it  covers  the 
flexor  muscles  and  also  the 
a.,  vv.,  and  n.  ulnares.  Its 
radial  portion  is  con¬ 
nected  with  the  ligamen¬ 
tum  carpi  transversum. 

The  aponeurosis 
palmaris  (0.  T. 
palmar  fascia)  lies 
in  the  palm  just 
beneath  the  skin 
connected  with  it 
firmly  by  short  fi¬ 
bres.  It  is  triangu¬ 
lar  and  consists  of 
two  layers.  Their 
superficial  fibres 
running  longi¬ 
tudinally  are 
the  continua¬ 
tion  of  the  ten¬ 
don  of  the  m. 
palmaris  lon- 
gus  (when  it  is 
absent  they  be¬ 
gin  before  the 
lig.  carpi  trans¬ 
versum)  and  go  by  five  diverging 
processes  partly  to  the  skin  of 
the  fingers  at  the  level  of  the 
capitulaoss.metacarpalium.  The 
deep  transversely  running  layer 
is  the  continuation  of  the  fibres 
of  the  lig.  carpi  transversum; 
near  the  free  margin  of  the  inter- 
digital  folds  sharply  limited 
bands,  fasciculi  transversi,  are 
stretched  out  just  beneath  the 
skin  between  the  2nd — 5th  finger; 
they  are  also  partially  connect¬ 
ed  with  one  another.  From  the 
deep  layer  sagittal  partition- 
walls  go  into  the  depth  to  the 
ossa  metacarpalia  which  bound 
one  from  another  canal-shaped 
spaces  for  the  tendons  of  the  mm.  flexores  digitorum  iiü 

and  for  the  vessels  and  nerves;  distally  they  connect 
with  the  ligg.  vaginalia.  The  thenar  and  hypothenar 

eminences  are  covered  only  by  thin  fascia.  Upon  the  hypothenar  eminence  there  lies  in  addition  the 

M.  palmaris  brevis,  flat,  quadrangular.  Origin:  ulnar  margin  of  the  aponeurosis 
palmaris.  Insertion:  to  the  skin  at  the  ulnar  margin  of  the  hand.  Action:  it  wrinkles 
the  skin,  and  deepens  the  hollow  of  the  hand.  Innervation:  ramus  superficialis  of  the 
ramus  volaris  manus  n.  ulnaris  ([C7]  Cs  [Thi]). 

Lig.  carpi  transversum  (0.  T.  anterior  annular  ligament)  (see  also  Figs.  414 — 416) 
is  a  tough  fibrous  band  which  extends  transversely  between  the  eminentiae  carpi  and  the 
adjacent  ligaments;  it  bridges  over  the  sulcus  carpi  (see  p.  119)  and  sends  out  on  the  ulnar 
side  of  the  tendon  of  the  m.  flexor  carpi  radialis,  tendinous  branches  deeply  to  the  ossa  mul- 
tangula  and  capitatum,  so  that  there  is  a  separate  canal  formed  for  this  tendon. 


Vessels  and 
nerves 


Fasciculi 

transversi 


413.  Fascia  of  the 
right  palm. 


M.  palmaris  longus 
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Cutis 


Ligamentum 

vaginale 

digiti 

Liga¬ 
mentum 
/  annulare 
digiti 


M.  flexor 
pollicis 
longus 

414. 

Muscles 
of  the 
right 
palm. 

M..  abduc¬ 
tor  pollicis 

brevis  (0.  T.  abductor  polli¬ 
cis).  Form:  flat.  Position: 
superficial  upon  the  ball  of  the 
thumb.  Origin:  lig.  carpi 
transversum  and  tuberculum 
oss. navicularis.  Insertion: 
radial  sesamoid  bone,  base  of 
the  first  phalanx  of  the  thumb 
and  tendon  of  the  m.  extensor 
pollicis  longus.  Action:  it 
abducts  the  thumb  and  draws 
it  volarward  ,*  it  flexes  its  first 
and  extends  its  second  pha¬ 
lanx.  Innervation:  n. 
medianus  (Cö,  C7  TCsJ). 

M.  abductor  digiti 
quinti  (0.  T.  abductor  mi¬ 
nimi  digiti)  (see  also  Fig.  412). 

F  o  r  m :  flat,  oblong.  Position:  superficial 
upon  the  ball  of  the  little  finger.  Origin:  lig. 
carpi  transversum  and  os  pisiforme.  Inser¬ 
tion:  base  of  the  first  phalanx  of  the  5th  finger  and  to  its  extensor  tendons.  A  c  t  i  o  n:  it 
draws  the  5th  finger  volarward  and  abducts  it;  it  flexes  its  1st  and  extends  its  2nd  and  3rd  pha¬ 
lanx.  Innervation:  ramus  profundus  of  the  ramus  volaris  manus  n.ulnaris  ([C7]  Cs  [Thi]). 

M.flexor  digiti  quinti  brevis(O.T.flexor  brevis  minimidigiti),  frequently  absent.  Form: 
flat,  oblong.  Position:  superficial,  on  the  radial  side  of  the  preceding  muscle.  Orig.:  lig.  carpi 
transversum  and  hamulus  oss.  hamati.  Insertion:  base  of  the  first  phalanx  of  the  5th  finger. 
Action:  it  flexes  the  first  phalanx  of  the  little  finger.  Innervat.:  like  that  of  the  preceding  muscle. 


Ligamentum 

cruciatum 

digiti 


M.  adductor  pollicis - 


Mm.  lumbricales  - 


___  M.  flexor  carpi 
ulnar  is 

_ Ligamentum 

carpi  volare 

—  Os  pisiforme 


M.  flexor 
digitorum 
sublimis 


M.  abductor 
digiti  V 


M.  flexor 
digiti  V 
brevis 


M. 

opponens 
digiti  V 


M.  flexor  pollicis  brevis 


M.  flexor  carpi  radialis - _ 


M.  abductor  pollicis  longus 


Ligamentum  carpi  transversum - 


M.  abductor  pollicis  brevis - 
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(The  mm.  abductor  pollicis 
brevis,  abductor  digiti  V  and 
flexor  digiti  V  brevis  have  been 
removed;  a  piece  has  been  cut 
out  of  the  tendons  of  the  m. 

flexor  digitorum  sublimis.) 

Mm.  lumbricales,  four  flat, 
narrow  muscles.  Position: 
in  the  palm  between  the  ten¬ 
dons  of  the  m.  flexor  digitorum 
profundus.  Origin:  two  ra¬ 
dial  from  the  radial  side  of  the 
corresponding  tendons,  two  ul¬ 
nar  (bipinnated)  each  from  two 
adjacent  tendons  of  the  m.  flexor  digitorum  pro¬ 
fundus.  Insertion:  the  fibres  converge  to  form 
narrow  tendons  which  run,  volarward  from  the  lig. 

capitulorum  transversum  (see  Fig.  292),  to  the  posterior  surface  of  the  first  phalanx  and  to  the 
triangular  expansions  of  the  tendons  of  the  m.  extensor  digitorum  communis  (see  Fig.  412). 
The  1st,  2nd  and  4th  m.  lumbricalis  goes  to  the  radial  side  of  the  2nd,  3rd  and  5th  finger.  The  3rd 
either  runs  to  the  radial  side  of  the  4th  finger,  or  forkes  and  goes  to  the  radial  side  of  the  4th 
and  to  the  ulnar  side  of  the  3rd  finger;  both  kinds  of  insertion  are  equally  frequent.  Action: 
they  flex  the  first  and  extend  the  second  and  third  phalanx  of  the  2nd— 5th  finger.  Inner¬ 
vation:  2( — 3)  radial  from  the  n.  medianus,  2(— 1)  ulnar  from  the  ramus  profundus  of  the 
ramus  volaris  manus  n.  ulnaris,  the  3rd  often  from  both  (C7,  Cs,  Thi). 


M.  flexor  carpi  radialis 


M.  flexor  digitorum  sublimis  ' 


M.  abductor  pollicis  longus - 


M.  abductor  pollicis  brevis 
(cut  off) 


Lig.  vaginalo 
(cut  open) 


Tendo 
m.  flexoris 
digitorum 
sublimis 
(cut  oft) 


415.  Muscles  of 
the  right  palm 

(2nd  layer). 


Tendo 
m.  flexoris 
digitorum 
profundi 


— ■  M.  flexor  carpi  ulnaris 

_ Ligamentum  carpi  volare 

—  Os  pisiforme 

M.  abductor  digiti  V 
(cut  off) 


Ligamentum  carpi 
transversum 


M.  opponens  pollicis 


M.  flexor  pollicis  brevis - 


M.  abductor  pollicis 
brevis 
(cut  off) 


M.  flexor 
pollicis  longus 


Tendines  m.  flexoris 
digitorum  sublimis 
(cut  off) 


M.  opponens  digiti  V 


Mm.  lumbricales 


Tendines  m.  flexoris 
digitorum  profundi 


M.  abductor  digiti  V 
(cut  off) 
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416.  Deep  muscles  of  the  ball  of  the  right  thumb. 

(The  long  flexor  muscles  and  the  superficial  muscles  of  both  eminences  have  been  removed.) 


Ligamentum  carpi  transversum 
(cut  through  and  turned  back) 

Hook 


M.  opponens  pollicis  — 


•M.  tiexor  pollicis  brevis 
(.superficial  head) 


Groove  for  the  m.  flexor 
pollicis  longus 


M.  flexor  pollicis  ____ 
brevis  (deep  head)  ~  " 


M.  adductor 
pollicis 


Tendon  of  the 
m.  flexor  pollicis 
longus 

(turned  down) 


/  Os  pisilorme 

M.  abductor 
digiti  V 
(cut  off) 

Opening  for  a 
branch  of  the  a. 
and  n.  ulnaris 

Ligamentum  carpi 
transversum 
(cut  through) 


M.  opponens 
digiti  V 


Mm. 

interossei 

volares 

Mm. 

interossei 

dorsales 


Ligamentum 

capiiulorum 

transversum 


Ligamentum 

vaginale 


M.  oppo¬ 
nens  pollicis 

(see  also  Fig. 
415).  Form: 
flat,  oblong- 
quadrangular. 
Position: 
in  the  ball  of 
the  thumb,  co¬ 
vered  by  the 
m.  abductor 
pollicis  bre¬ 
vis.  Origin: 
ligam.  carpi 
transversum 
and  tubercu- 
lum  ossis  mult- 
anguli  majoris. 
Insertion: 
corpus  and  ca- 
pitulum  ossis 
metacarpalis  I. 
Action:  it 
adducts  the 
thumb  and 
draws  it  volar- 
ward.  Inner¬ 
vation:  n. 
medianus  (Ce, 
C7  [C8,  Thi]). 


M.  flexor 
pollicis  bre¬ 
vis  (see  also 
Figs.  414  and 

415).  Form:  oblong-quadrangular.  Position:  ulnar  margin  of  the  ball  of  the  thumb  and 
in  the  depth;  bounded  radialward  by  the  m.  opponens  pollicis,  ulnarward  by  the  m.  adductor 
pollicis.  Origin:  by  two  heads;  superficial  head:  lig.  carpi  transversum;  deep  head:  ossa 
multangula,  capitatum,  metacarpale  II.  Insertion:  superficial  head  to  the  radial  sesamoid 
bone,  deep  head  by  two  divisions  (one  narrower,  radial  and  ohne  thicker,  ulnar)  to  the  radial  and 
ulnar  sesamoid  bones,  both  heads  also  to  the  base  of  the  first  phalanx  of  the  thumb  and  partly 
to  the  tendon  of  the  m.  extensor  pollicis  longus.  Between  the  two  heads  and  upon  the  radial 
compartment  of  the  deep  head  is  a  groove  for  the  tendon  of  the  m.  flexor  pollicis  longus. 
Action:  it  draws  the  thumb  volarward;  bundle  of  fibres  to  the  radial  sesamoid  bone  abduct, 
those  to  the  ulnar  sesamoid  bone  adduct  the  thumb;  it  flexes  the  first  and  extends  the  second 
phalanx  of  the  thumb.  Innervation:  superficial  portions  by  the  n.  medianus,  deep  by  the 
ramus  profundus  of  the  ramus  volaris  manus  n.  ulnaris  (C6,  C<,  Cs). 


M.  adductor  pollicis  (see  also  Figs.  414  and  415).  Form:  flat,  triangular.  Posi- 
t  i  o  n  in  the  depth  of  the  palm,  immediately  upon  the  bones  and  the  mm.  interossei;  covered  by 
the  tendons  of  the  mm.  flexores  digitorum,  being  bounded  radialward  by  the  preceding  muscle, 
and  frequently  fused  with  it.  Origin:  os  metacarpale  III.  Insertion:  ulnar  sesamoid 
bone,  base  of  the  first  phalanx  of  the  thumb  and  tendon  of  the  m.  extensor  pollicis  longus. 
Action:  it  adducts  the  thumb  and  draws  it  volarward ;  it  flexes  the  first  and  extends  the 
second  phalanx  of  the  thumb.  Innervation:  ramus  profundus  of  the  ramus  volaris 
manus  n.  ulnaris  (C7,  Cs,  Thi). 


M.  opponens  digiti  quinti  (0.  T.  opponens  minimi  digiti)  (see  also  Figs.  414  and  415). 
Form  flat,  oblong  quadrangular.  Position:  in  the  ball  of  the  little  finger,  almost  com¬ 
pletely  covered  by  the  mm.  abductor  and  flexor  digiti  V  brevis.  Origin:  lig.  carpi  trans¬ 
versum  and  hamulus  oss.  hamati,  pierced  by  an  opening  for  the  rami  profundi  a.  ulnaris  and 
rami  volaris  manus  n.  ulnaris.  Insertion:  corpus  and  capitulum  oss.  metacarpalis  V. 
Action:  it  draws  the  fifth  finger  volarward.  Innervation:  ramus  profundus  of  the 
ramus  volaris  manus  n.  ulnaris  ([C7]  Cs  [Thi]). 
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Bursa  m.  Hexoris  carpi  radialis 


417. 

Sheaths  of 
the  tendons 
in  the  right 
palm, 

injected  and  colored 
red. 

Vagina  [mucosa] 
tendinum  mm.  flexo- 
rum  communium  forms 
a  common  sheath  for  the 
tendons  of  the  mm.  flexo- 


Vaginao  tendinum  digitales 


Vagina 
tendinum 
mm.  tiexorum 
communium 


Vagina 
tendinum 
mm.  tiexorum 
communium 
Tendines 
mm.  tiexorum 
communium 
(cut  off) 


Vagina 
tendinis 
m.  flexoris 
pollicis  longi 


res  digitorum  communes;  it  begins  a  little  above  the  lig.  carpi  transversum  and  ends  in  the 
middle  of  the  palm;  very  often  a  special  sheath  entirely  or  partially  separated  from  the  main 
sheath  is  to  be  found,  radial  ward,  for  the  tendons  of  the  index  linger  (see  also  p.  340). 

Vagina  tendinis  m.  flexoris  pollicis  longi  accompanies  the  tendon  of  the  m.  flexor 
pollicis  longus  from  the  upper  margin  of  the  lig.  carpi  transversum  as  far  as  the  second 
phalanx;  it  communicates  with  the  preceding  sheath  in  half  the  cases. 
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Ulna 


Processus  stvloideus 
ulnae 


Os  pisiforme 


Mm.  interossei  dorsales 


Mm.  lumbricales 
(cut  away) 


Os  metacarpale  V 


Mm.  interossei  volares 


--  Phalanx  I 


Radius 


418.  Mm.  interossei  volares  manus  dextrae. 

The  vaginae  tendinum  digitales  (see  Fig.  417)  are  four  long  sheaths,  which  on  the 
volar  surface  of  the  2nd — 5th  finger  from  the  region  of  the  capitulum  oss.  metacarpalis  on,  sur¬ 
round  the  tendons  of  the  mm.  flexores  digitorum  communes  in  common  as  far  as  the  third  pha¬ 
lanx;  that  of  the  5lh  finger  is  connected  in  the  adult  very  often  with  the  vagina  tendinum  mm. 
flexorum  communium.  The  tendons  are  bridged  over  in  the  region  of  each  of  these  tendinous 
sheaths,  in  certain  places,  by  powerful  horse-shoe-shaped  connective  tissue  bands,  ligamenta 
vagin alia,  attached  beside  them  on  both  sides  to  the  bone  (see  p.  208),  and  are  thereby  pre¬ 
vented  from  coming  away  from  the  underlayer;  the  bands  run,  partly  transversely  (on  the  level 
of  the  joints),  partly  obliquely  or  crossed  (between  the  joints),  ligayienta  annularia  and  liga¬ 
menta  cruciata  manus  digitorum  (see  Fig.  414). 

Mm.  interossei  volares  (0.  T.  palmar  interossei),  three  flat,  triangular,  small  muscles. 
Position:  in  the  depth  of  the  palm,  in  the  interspaces  between  the  ossa  metacarpalia  II — V, 
covered  by  all  the  other  muscles  of  the  palm.  Origin:  on  the  lateral  surfaces  of  the  ossa 
metacarpalia  —  the  first  on  the  ulnar  surface  of  the  2nd  finger,  the  second  and  third  on  the 
radial  surfaces  of  the  4th  and  5th  (see  also  Fig.  184).  Insertion:  each  of  the  narrow 
tendons  goes  dorsalward  from  the  lig.  capitulorum  transversum  (see  Fig.  292)  on  the  same 
side  of  the  finger  to  the  back  of  the  first  phalanx  and  to  the  triangular  expansion  of  the 
corresponding  tendon  of  the  m.  extensor  digitorum  communis  (see  Fig.  412).  Action:  they 
draw  the  first  phalanx  of  the  2nd,  4th  and  5th  finger  toward  the  middle  finger,  flex  the  first 
phalanx  and  extend  the  second  and  third  phalanx  of  the  2nd,  4th  and  5th  finger.  Inner¬ 
vation:  ramus  profundps  of  the  ramus  volaris  manus  n.  ulnaris  ([C?]  Cs,  Thi). 
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419.  Mm.  interossei  dorsales  manus  dextrae. 

Mm.  interossei  dorsales  (see  also  Figs.  412  and  418),  four  flat,  triangular,  bipinnate, 
small  muscles.  Position:  in  the  interspaces  between  the  ossa  metacarpalia,  nearer  the  back 
of  the  hand.  Origin:  each  comes  from  the  neighboring  surfaces  of  the  ossa  metacarpalia 
(see  also  Fig.  185).  Insertion:  each  of  the  narrow  tendons  runs  dorsalward  from  the  lig. 
capitulorum  transversum  (see  Fig.  292)  —  the  first  and  second  each  on  the  radial  side,  of  the 
2Dd  and  3rd  finger,  the  third  and  fourth  each  on  the  ulnar  side  of  the  3rd  and  4th  finger, 
to  the  back  of  the  first  phalanx  and  to  the  triangular  expansion  of  the  corresponding  tendon 
of  the  m.  extensor  digitorum  communis  (see  also  Fig.  412).  Action:  the  first  adducts  the 
thumb;  the  first  and  second  draw  the  1st  phalanx  of  the  2nd  and  3rd  finger  radialward,  the  third 
and  fourth  draw  that  of  the  3rd  and  4th  finger  ulnarward;  all  flex  the  first  phalanx  and  extend 
the  second  and  third  phalanx  of  the  2nd — 4th  finger.  Innervation:  ramus  profundus  of 
the  ramus  volaris  manus  n.  ulnaris  ([C7]  Cs,  Thi). 

Vagina  tendinum  mm.  abductoris  longi  et  extensoris  brevis  pollicis,  vagina 
tendinum  mm.  extensoruin  carpi  radialium  (at  the  newborn  one  for  each  tendon),  vagina 
tendinis  m.  extensoris  pollicis  longi  (communicating  constantly  with  the  preceding), 
vagina  tendinis  m.  extensoris  digiti  quinti  and  vagina  tendinis  m.  extensoris  carpi 
ulnaris  (see  Fig.  420)  surround  their  corresponding  tendons  at  the  lig.  carpi  dorsale  and  for 
varying  distances  distal  to  it. 

Vagina  tendinum  mm.  extensoris  digitorum  communis  et  extensoris  indicis 
(see  Fig.  420)  forms  a  sheath  for  the  tendons  of  these  muscles  in  common  from  the  proximal 
margin  of  the  lig.  carpi  dorsale  as  far  as  the  middle  of  the  ossa  metacarpalia. 
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420.  Sheaths 
of  the  tendons 
of  the  back  of 
the  right  hand, 

injected  and  colored 
red. 

Bursae  intermeta- 
carpophalangeae,  fre¬ 
quent,  one  to  three,  are 
small,  lie  between  two  adja¬ 
cent  fingers  at  the  level  of 
the  capitula  oss.  metacarpa- 
lium,  dorsalward  from  the 
ligg.  capitulorum  transversa, 
between  the  2nd  and  the  5th 
finger. 

Bursae  subcutaneae 
metacarpophalangeae  dorsales 

occur  on  the  back  of  the  articulationes  metacarpophalangeae,  usually  only  on  the  5th  firiger. 

Bursae  subcutaneae  digitorum  dorsales  (see  Fig.  412),  just  beneath  the  skin  on 
the  back  of  the  articulationes  digitorum,  usually  small,  occuring  constantly  or  almost  con¬ 
stantly  on  the  first  finger  joints  (between  the  first  and  the  second  phalanx),  occasionally  on 
the  second  joint  of  the  2nd  and  4th  finger. 
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421.  Section  through  the  muscles  of  the  right  in¬ 
guinal  region,  parallel  to  and  directly  under  the  lig.  inguinale  [Pouparti]. 

Fascia  iliaca  (see  also  Fig.  423).  It  covers  the  entire  free  surface  of  the  m.  iliopsoas, 
begins  above  very  thinly  on  the  arcus  lumbocostalis  medialis  [Halleri],  on  the  bodies  of  the  lum¬ 
bar  vertebrae  and  on  the  crista  iliaca,  is  strongest  below,  and  passes  over  medianward  into  the 
fascia  pelvis.  Below  the  lateral  portion  of  the  lig.  inguinale  [Pouparti]  it  extends  downward 
with  the  m.  iliopsoas,  is  attached  lateralward  to  the  spina  iliaca  anterior  superior  and  to  the 
lig.  inguinale,  medianward  to  the  eminentia  iliopectinea  and  is  named,  from  this  point  on,  the 
fascia  iliopectinea.  This  divides  the  space  under  the  lig.  inguinale  into  two  compartments,  a 
lateral,  lacuna  musculorum,  for  the  m.  iliopsoas  and  n.  femoralis,  and  a  medial,  lacuna  vasorum; 
the  latter  contains  lateralward  the  a.  femoralis  (in  front  of  it  the  n.  lumboinguinalis),  median- 
ward  the  v.  femoralis  and,  between  the  latter  and  the  lateral  concave  edge  of  lig.  lacu¬ 
nare  [Gimbernati],  the  annulus  femoralis,  which  is  closed  by  the  fascia  transversalis  (septum 
femorale  [Cloqueti])  and  serves  for  the  passage  of  lymph  vessels.  Below  the  lig.  inguinale  the 
fascia  iliopectinea  covers  the  floor  of  the  fossa  iliopectinea  and  forms  at  the  same  time  the 
deep  layer  of  the  fascia  lata  (see  also  p.  348). 
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422.  Lumbar  muscles, 

viewed  from  in  front.  (The  largest  part  of  the 
left  m.  psoas  major  has  been  removed.) 


- Femur 


M.  quadratus  lumborum  (see  also  Figs.  365,  366  and  384).  Form:  flat,  oblong-quad¬ 
rangular.  Position:  in  the  posterior  wall  of  the  peritoneal  cavity,  directly  in  front  of 
the  fascia  lumbodorsalis,  covered  partly  in  front  by  the  m.  psoas  major.  Two,  often  slightly 
separated,  very  variable  layers.  Anterior  layer.  Origin:  labium  internum  cristae  iliacae, 
lig.  iliolumbale,  procc.  transversi  of  the  5th — 2nd  lumbar  vertebra.  Insertion:  inferior 
border  of  the  12th  rib  and  the  body  of  the  12th  thoracic  vertebra.  Posterior  layer.  Origin: 
labium  internum  cristae  iliacae  and  lig.  iliolumbale.  Insertion:  procc.  transversi  of  the 
4th — 1st  lumbar  vertebra  and  inferior  margin  of  12th  rib.  Action:  it  draws  the  last  rib  down¬ 
ward;  it  bends  the  lumbar  spine  lateralward  and  dorsalward.  Innervation:  rami  muscu- 
lares  plexus  lumbalis  (Thi2,  Li,  L2,  L3). 

M.  iliopsoas  consists  of  m.  psoas  minor,  m.  psoas  major  and  m.  iliacus. 

M.  psoas  minor  (see  also  Figs.  365, 366  and  384),  inconstant.  Form:  flat,  long,  narrow. 
Position:  directly  in  front  of  the  m.  psoas  major.  Origin:  lateral  surface  of  the  bodies 
of  the  12th  thoracic  and  1st  lumbar  vertebra  and  intervertebral  disc  between  them.  Inser¬ 
tion:  fascia  iliaca.  Action:  it  bends  the  lumbar  spine  lateralward  and  forward  and  makes 
the  fascia  iliaca  tense.  Innervation:  rami  mu6culares  plexus  lumbalis  (Li,  L2). 
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423.  Fascia  iliaca  dextra. 

M.  psoas  major  (see  Figs.  365,  366,  384,  421,  422  and  427).  Form:  round,  oblong- 
triangular.  Position:  in  the  posterior  wall  of  the  peritoneal  cavity,  directly  in  front  of  the 
mm.  quadratus  lumborum  and  iliacus,  just  lateral  from  the  lumbar  vertebrae  and  the  apertura 
pelvis  superior,  the  latter  projecting  a  trifle.  Origin:  lateral  surfaces  of  the  bodies  and  inter¬ 
vertebral  discs  of  the  12th  thoracic  to  the  4th  lumbar  vertebra,  small  tendinous  arches  bridging 
over  the  aa.  and  vv.  lumbales,  as  well  as  the  procc.  transversi  of  the  lumbar  vertebrae.  Inser¬ 
tion:  converging  downward,  forward  and  lateralward  and  then,  fused  with  the  m.  iliacus, 
with  a  narrow  tendon  to  the  trochanter  minor  femoris  also  dorsalward.  Action:  it  bends 
the  lumbar  spine  lateralward  and  forward;  it  flexes  the  thigh  considerably  and  rotates  it 
slightly  outward  or,  when  the  latter  is  fixed,  it  bends  the  pelvis  and  the  body  forward.  I  n  - 
nervation:  rami  musculares  plexus  lumbalis  and  n.  femoralis  (L2,  L3,  L4). 

M.  iliacus  (see  also  Figs.  365,  421,  422  and  427).  Form:  flat,  triangular.  Posi¬ 
tion:  in  the  fossa  iliaca  and  anterior  to  the  hip-joint,  covered  medianward  by  the  m.  psoas 
major.  Origin*  fossa  iliaca,  inferior  circumference  of  the  spina  iliaca  anterior  inferior  and 
capsule  of  the  hip- joint;  the  latter  origin  (see  Fig.  428)  is  also  designated  as  the  third  head  of 
the  in.  iliopsoas.  Insertion:  the  fibres  converge  downward  in  front  of  the  hip-joint  (bursa 
iliopectinea  see  p.  350),  then  backward  in  common  with  the  m.  psoas  major  to  the  trochanter 
minor  femoris  (bursa  iliaca  subtendinea  see  p.  351).  Action:  it  flexes  considerably  the  thigh 
and  rolls  it  a  trifle  outward  or,  when  this  is  fixed,  it  draws  the  pelvis,  together  with  the  body, 
forward.  Innervation:  rami  musculares  n.  femoralis  (L3,  L«). 
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M.  piriformis 


424.  Muscles  of  the  true  pelvis  on  the  right  side, 

viewed  from  within. 

M.  obturator  internus  (see  also  Figs.  425  and  436).  Form:  flat,  triangular.  Posi¬ 
tion:  in  the  interior  of  the  true  pelvis,  on  its  lateral  wall  and  close  behind  the  hip-joint.  Ori¬ 
gin:  medial  surface  of  the  membrana  obturatoria  and  of  the  os  coxae  in  the  region  of  the 
foramen  obturatum.  Insertion:  the  fibres  converge  to  the  incisura  ischiadica  minor;  there 
they  bend  lateral  ward  (bursa  m.  obturatoris  interni  see  p.  361)  at  a  right  angle  and,  becoming 
tendinous,  pass  between  the  two  mm.  gemelli  to  the  fossa  trochanterica  femoris.  Action:  it 
rotates  the  thigh  outward,  adducts  and  extends  it  somewhat.  Innervation:  rami  mus- 
culares  of  the  plexus  sacralis  (L5,  Si,  S2  [S  a  J). 

M.  coccygeus  (see  also  Figs.  425,  723  and  724).  Form:  quadrangular,  thin.  Posi¬ 
tion:  on  the  anterior  surface  of  the  lig.  sacrospinosum,  forming  with  it  a  common  mass  of 
very  variable  composition  (see  p.  212).  Origin:  spina  ischiadica.  Insertion:  lateral 
edge  of  lower  sacral  and  upper  coccygeal  vertebrae.  Innervation:  ramus  muscularis  of  the 
plexus  pudendus  (S3,  S«  [S5]). 
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425.  Muscles  of  the 
true  pelvis 
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on  the  right  side, 

viewed  from  without  and  below. 
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M.  obturator  externus  (see  also  Figs.  429 — 431).  Form:  triangular,  thick.  Posi¬ 
tion:  anterior  surface  of  the  small  pelvis  and  beneath  the  hip-joint;  greatly  concealed;  covered 
in  front  by  the  mm.  iliopsoas,  pectineus  and  adductores  brevis  et  minimus,  behind  of  the 
mm.  quadratus  femoris  and  glutaeus  maximus.  Origin:  anterior  surface  of  the  membrana 
obturatoria  and  of  the  os  coxae  in  the  region  of  the  foramen  obturatum.  Insertion:  con¬ 
verging  lateralward  to  the  fossa  trochanterica  femoris.  Action:  it  rolls  the  thigh  outward ; 
it  flexes  it  and  adducts  it.  Innervation:  n.  obturatorius  (L3,  L4). 

M.  piriformis  (see  also  Figs.  424,  436  and  437).  Form:  flatly-rounded,  triangular. 
Position:  behind  the  hip-joint  bordering  above  upon  the  m.  glutaeus  minimus,  below  upon 
the  gemellus  superior.  Origin:  facies  pelvina  oss.  sacri,  the  2uJ — 4th  foramen  sacrale 
anterius  embracing  laterally;  the  upper  part  of  the  incisura  ischiadica  major.  Insertion: 
the  fibres  run,  converging,  through  the  foramen  ischiadicum  majus  (see  also  p.  212)  lateralward 
to  the  tip  of  the  trochanter  major  femoris  (bursa  m.  piriformis  see  p.  361).  Action:  it 
abducts  the  thigh  outward,  rolls  it  and  extends  it  somewhat  backward.  Innervation: 
rami  musculares  plexus  sacralis  (Si,  S2,  S3). 
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426.  Fascia  of 
the  right  thigh, 

viewed  from  in  front. 

Fascia  lata  [anterior  half] 
(see  also  Figs.  376,  423  and  874) 
covers  the  free  surface  of  the 
muscles  of  the  thigh  and  is 
stronger  lateralward  and  above. 
From  near  the  knee  a  strong 
fibrous  process  runs  from  the 
region  of  the  epicondylus  media- 
lis  femoris  divergingly  upward 
and  lateralward,  a  l'urrow  in 
the  skin  corresponds  to  this 
when  the  knee  is  passively  over 
extended  and  the  muscles  are 
relaxed;  below  this  furrow  the 
lowermost  part  of  the  m.  vastus 
medialis  projects  as  an  oblong 
bulge  running  obliquely  upward 
and  lateralward  (suprapatellar 
bulge).  The  fascia  also  forms  a 
sheath  for  the  m.sartorius  behind 
and  divides  above  into  a  deep  and 
a.  superlieial  layer.  The  deep 
layer  covers  the  fossa  ilio¬ 
pectinea.  This  (see  Figs.  423 
and  427)  possesses  a  triangular 
entrance,  comes  in  relation 
above  with  the  lig.  inguinale, 
laterally  with  the  m.  sarto- 
rius  and  ends  below  under  the 
latter;  lateral  ward  it  is  bound¬ 
ed  by  the  m.  iliopsoas,  me- 
dianward  by  the  m.  pectineus; 
above  it  is  continued  into  the 
lacuna  vasorum.  It  is  the  lateral 
part  of  the  larger,  triangular 
trigonum  femorale  [fossa  Scar- 
pae  major]  (0.  T.  Scarpa’s  tri¬ 
angle),  which  is  limited  above 
by  the  lig.  inguinale,  laterally 
by  the  m.  sartorius,  and  me¬ 
dially  by  the  medial  edge  of  the 
m.  adductor  longus.  Lateral  ward 
the  deep  layer  is  identical  with 
the  fascia  iliopectinea  (see  p. 
343),  and  medianward,  upon  the 
m.  pectineus,  it  is  called  the 
fascia  pectinea.  The  super¬ 
ficial  layer  passes  from 
the  upper  edge  of  the  m.  sar¬ 
torius  to  the  lower  edge  of  the 
lig.  inguinale  and  partially  co¬ 
vers  the  fossa  iliopectinea.  It 
ends  medianward  with  a  con¬ 
cave,  spiral-shaped  edge,  margo 
falciformis  (0.  T.  falciform  li¬ 
gament)  which  arises  below  from 
the  fascia  pectinea  (cornu  infe- 
rius),  is  often  indistinctly  out¬ 
lined  in  its  middle  portion  and, 
above  (cornu  superius),  runs 
medianward  to  the  lig.  inguinale 
and  the  lig.  lacunare. 
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427. 

Muscles  of  the 
right  thigh, 

viewed  from  in  front. 
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Fascia  lata  (continued). 

The  fossa  bounded  by  the 
margo  falciformis  is  called 
the  fossa  ovalis;  it  is  covered 
by  the  fascia  cribrosa,  a  deep 
layer  of  the  fascia  super¬ 
ficialis  which  extends  from 
the  margo  falciformis  to  the 
fascia  pectinea  and  presents 
openings  for  lymph  glands 
and  vessels.  The  space  from 
the  annulus  femoralis  as  far 
as  the  entrance  to  the  fossa 
ovalis  is  called  also  the 
canalis  femoralis. 

Bursae  praepatellares 
see  p.  232. 

Bursa  infrapatellaris 

subcutanea  (see  Fig.  426), 
frequently  present,  just  be¬ 
neath  the  skin,  in  front  of 
the  lig.  patellae. 

Bursa  subcutanea  tu¬ 
berositas  tibiae  (see  Fig. 

426),  frequently  present,  in 
front  of  the  tuberositas 
tibiae. 

M.  sartorius  (see  also 
Fig.  439).  Form:  flat, 
narrow,  very  long.  Posi¬ 
tion:  superficial,  in  a  long 
spiral  above  on  the  anterior, 
below  on  the  medial  surface 
of  the  thigh.  Origin:  by 
a  short  tendon  from  the  spi¬ 
na  iliaca  anterior  superior. 

Insertion:  the  fibres 
run  parallel,  at  first  median- 
ward  and  downward  in  front 
of  the  m.  iliopsoas  and  in 
front  of  the  groove  between 
the  m.  quadriceps  and  the  mm. 
adductores,  then  downward 
medial  from  the  m.  vastus 
medialis  in  front  of  the  m. 
gracilis,  then  behind  the  epi- 
condylus  medialis,  and  thence 
obliquely  forward  with  a 
flat,  diverging  tendon  to  the 
tuberositas  tibiae  and  fascia 
cruris;  the  tendon  covers  the 

insertions  of  the  mm.  gracilis  and  semitendinosus  and 
fuses  with  them  (bursa  m.  sartorii  propria  see  p.  351). 
Action:  it  flexes  the  thigh,  abducts  it  and  rotates 
it  somewhat  outward;  it  flexes  the  leg  and  rotates  it 
inward.  Innervation:  n.  femoralis  (L2,  L3). 
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M.  pectineus 
/ 

Tuberculum  pubicum 


428. 

Muscles  of 
the  right  thigh, 

viewed  from  in  front. 

(The  mm.  sartorius  and  tensor 
fasciae  latae  have  been  com¬ 
pletely,  the  m.  iliopsoas  for  the 
most  part  removed.) 

Bursa  iliopectinea  (see  also 
Fig.  421),  constant,  large,  be¬ 
tween  the  m.  iliopsoas  and  the 
lig.  iliofemorale;  it  is  sometimes 
connected  with  the  cavity  of  the 
hip-joint. 

M.  pectineus  (see  also  Figs. 
421  and  427).  Form:  flat, 
oblong-quadrangular.  Posi¬ 
tion:  medial  from  and  below 
the  hip-joint,  bounded  lateral- 
ward  by  the  m.  iliopsoas,  me- 
dianward  by  the  m.  adductor 
longus,  behind  by  the  mm.  ad¬ 
ductor  brevis  and  obturator  ex- 
ternus,  covered  at  the  insertion 
by  the  m.  sartorius.  Origin: 
fleshy  from  the  ramus  superior 
oss.  pubis,  pecten  oss.  pubis  and 
ligamentum  pubicum  superius 
(seep. 215).  Insertion:  par¬ 
allel  downward,  lateralward 
and  backward  to  the  linea  pec- 
tinea  femoris  (bursa  m.  pectinei 
see  p.  351).  Action:  it  ad¬ 
ducts  and  flexes  the  thigh,  and 
rotates  it  slightly  outward.  In¬ 
nervation:  n.  femoralis, 

rarely  also  ramus  anterior  n.ob- 
turatorii  (L2,  L3). 

M.  gracilis  (see  also  Figs. 
427,  435,  437  and  439).  Form: 
flat,  long,  thin.  Position: 
superficial,  on  the  medial  sur¬ 
face  of  the  thigh,  medianward 
from  the  mm.  adductores;  be¬ 
hind  it  is  bounded  by  the  m. 
semimembranosus.  Origin:  by 
a  broad,  very  thin  tendon  from 
the  ramus  inferior  oss.  pubis  and 
oss.  ischii.  Insertion:  par¬ 
allel  downward,  behind  the  epi- 
condylus  medialis  femoris  and 
thence  forward  by  a  thin  tendon 
to  the  tuberositas  tibiae,  just 
behind  the  tendon  of  the  m.  sar¬ 
torius  (bursa  anserina  seep.351). 
A  c  t  i  0  n  :  it  adducts  the  thigh 
and  flexes  it  somewhat;  it  flexes 
the  leg  and  rotates  it  inward. 
Innervation:  ramus  ante¬ 
rior  n.  obturatorii  (La,  L3,  L4). 


Muscles  of  the  Leg. 
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429.  Muscles  of  the  right  thigh,  viewed  from  in  front. 


* — 


(The  mm.  sartorius,  tensor  fasciae 
latae,  pectineus  and  gracilis  have 
been  removed;  the  knee-joint  has 
been  opened  on  the  medial  side.) 

M.  quadriceps  femoris  con¬ 
sists  of  four  muscles,  which  are 
partly  separated  above,  but  in¬ 
separably  united  at  their  insertion: 

m.  rectus  femoris,  m.  vastus  late¬ 
ralis,  m.  vastus  intermedius  and  m. 
vastus  medialis.  Innervation: 

n.  femoralis  (L2,  L3,  L4). 

31.  rectus  femoris  (see  also  Figs. 

427  and  428).  Form:  spindle- 
shaped,  thick, bipinnate.  Position: 
on  the  anterior  surface  of  the  thigh, 
covered  above  by  the  m.  sartorius, 
otherwise  superficial.  Origin: 
tendinous,  partly  from  the  spina 
iliaca  anterior  inferior,  partly  arch¬ 
like  above  the  acetabulum  (bursa  m. 
recti  femoris  see  p.  352).  Inser¬ 
tion:  the  fibres  diverge  from  a 
middle  tendon  and  run  distalward 
to  a  tendon  beginning  on  the  dorsal 
surface  where  it  goes  over  above  the 
patella  into  the  common  tendon. 

Action:  it  flexes  the  thigh  and 
abducts  it;  it  extends  the  leg. 

M.  adductor  longus  (see  also 
Figs.  427  and  428).  Form:  flat, 
oblong-triangular,  thick.  Posi¬ 
tion:  on  the  anterior  surface  of 
the  thigh,  bounded  behind  by  the 
mm.  adductores  brevis  et  magnus, 
medially  by  the  m.  gracilis,  lateral¬ 
ly  above  by  the  m.  pectineus,  se¬ 
parated  from  it  below  by  a  trian¬ 
gular  hollow  which  varies  in  size; 
behind  it  is  covered  by  the  m.  sarto¬ 
rius.  Origin:  by  a  thick,  long  ten¬ 
don  from  the  anterior  surface  of  the 
ramus  superior  oss.  pubis.  Insertion: 
diverging  downward  and  lateral  ward  to 
the  labium  mediale  of  the  linea  aspera 
femoris.  A  c  t  i  0  n :  it  adducts  and  flexes 
the  thigh.  Innervation:  ramus  an¬ 
terior  n.  obturatorii  (L2,  L3). 

Bursa  iliaca  subtendinea,  very  fre¬ 
quently  present,  between  the  m.  iliopsoas 
and  the  trochanter  minor;  it  communi-  Patella_ 
cates  often  with  the  hip  joint. 

Bursa  m.  pectinei,  very  frequently 
present,  between  the  m.  pectineus  and  m. 
iliopsoas,  just  below  the  trochanter  minor. 

Bursa  m.  sartorii  propria  (see  also  I  iRa 
Fig.  428),  between  the  tendon  of  the  mentum 
m.  sartorius  and  the  tendons  of  the  mm.  patellae 
gracilis  and  semitendinous;  not  rarely 
connected  with  the 

Bursa  anserina,  constant,  large, 
between  the  tendons  of  the  mm.  gracilis 
and  semitendinosus  and  the  tibia. 
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Muscles  of  the  Leg. 


430.  Muscles  of  the  right  thigh, 


viewed  from  in  front. 


V 


M.  rectus 
femoris 
(turned  back) 
Bursa  m.  recti 
femoris 


Trochanter 
*  major 


_ _  Spina  iliaca  anterior  superior 


_ _ Spina  iliaca  anterior  inferior 


Ligamentum  iliofemorale 

Tuberculum  pubicum 


M.  vastus  lateralis 


(Like  Fig.  429);  in  addition  the  m.  ad¬ 
ductor  longus  has  been  entirely,  the  mm. 
vasti  medialis  and  lateralis  have  been 
partially  removed;  the  knee-joint  has 
been  opened.) 

M.  adductor  brevis.  Form:  trian¬ 
gular,  thick.  Position:  in  front  cov¬ 
ered  by  the  mm.  pectineus  and  adductor 
longus,  above  adjoining  the  m.  obtura¬ 
tor  externus,  behind  the  m.  adductor  mi¬ 
nimus.  Origin:  fleshy  from  the  anterior 
surface  of  the  ramus  inferior  ossis  pubis. 
Insertion:  diverging  downward  and 
lateralward  to  the  labium  mediale  of  the 
linea  aspera  femoris.  Action:  it  ad¬ 
ducts  and  flexes  the  thigh  and  rotates 
it  somewhat  outward.  Innervation: 
ramus  anterior  et  posterior  n.  obtura- 
torii  (L2,  L3,  L4). 

M.  adductor  minimus  (0.  T.  upper 
portion  of  adductor  magnus)  (see  Figs. 
431  and  436—438).  Form:  triangular, 
thick.  Position:  behind  the  preceding, 
bounded  above  by  the  mm.  obturator 
externus  and  quadratus  femoris,  below 
by  the  m.  adductor  magnus,  behind  by 
the  latter  and  the  m.  glutaeus  maximu6. 
Origin:  anterior  surface  of  the  rami 
inferiores  ossis  pubis  and  ossis  ischii. 
Insertion:  diverging  lateralward  and 
downward  to  the  labium  mediale  of  the 
linea  aspera  femoris.  Action:  it  ad¬ 
ducts  the  thigh  and  flexes  it  somewhat. 
Innervation:  ramus  posterior  n. 
obturatorii  (L2,  L3,  L*). 

M.  adductor  magnus  (see  Figs.  427, 
429,  431,  435,  437  and  438).  Form: 
triangular,  thick.  Position:  on  the 
medial  side  of  the  thigh,  in  front  covered 
by  the  mm.  adductores  brevis  et  longus 
and  sartorius,  bounded  above  and  in 
front  by  the  m.  adductor  minimus,  me- 
dianward  by  the  m.  gracilis  and  poste¬ 
riorly  by  the  mm.  semimembranosus, 
semitendinosus  and  biceps;  it  lies  above 
between  the  m.  gracilis  and  the  mm. 
semitendinosus  and  semimembranosus 
over  a  certain  distance  superficially  (see 
Fig.  442)  Origin:  fleshy  from  the  an¬ 
terior  surface  of  the  ramus  inferior  oss. 
ischii  and  tuber  ischiadicum.  Inser¬ 
tion:  the  upper,  anterior  fibres  diverge 
lateralward  and  downward  to  the  labium 
mediale  of  the  linea  aspera  femoris  (see 
also  p.  354),  the  lower,  posterior  fibres 
converge  downward  to  a  thick  tendon  (see  Figs. 
431  and  438)  which  runs  to  the  epicondvlus  me¬ 
dialis;  together  with  the  femur  it  forms  the  boundaries 
of  the  hiatus  tendineus  [ adduct orius]  through  which 
the  vessels  of  the  thigh  pass  (see  also  p.  354).  A  c  - 
t  i  0  n :  it  adducts  and  extends  the  thigh.  Innerva¬ 
tion:  ramus  posterior  n.  obturatorii  and  n.  tibialis  (total  L2,  L3,  L«,  L5,  Si). 

Bursa  m.  recti  femoris,  frequently  present,  between  the  tendon  of  origin  of  the  m. 
rectus  femoris  and  the  acetabulum. 


M.  obturator 
externus 


M.  quadratus 
femoris 


M.  adductor 
brevis 


_ M.  adductor 

magnus 
M.  adductor 

-  longus 

(cut  off) 
Opening  of  the 

I - canalis  addueto- 

rius  [Hunteri] 

_ M.  vastus 

intermedins 

M.  semi- 
~  —  membranosus 


-  M.  vastus  medialis 


Tendo 

m.  recti  femoris 
(cut  off) 

M.  articularis 
genus 


Patella 


Meniscus  lateralis - 

Ligamentum  _ 

collaterale  fibulare 


Ligamentum  patellae. 


Meniscus 

medialis 

Ligamentum 

collaterale 

tibiale 

Tibia 


Muscles  of  the  Leg. 


353 


431.  Muscles  of  the 
right  thigh, 

viewed  from  in  front. 

(The  muscles  have  been  removed  with 
the  exception  of  the  mm.  obturator 
externus,  adductores  minimus  et  mag- 
nus  and  vastus  intermedius.) 

M.  vastus  intermedius  (0.  T. 
crureus)  (see  also  Figs.  429  and  430). 
Form:  flat,  oblong.  Position:  on 
the  anterior  side  of  the  thigh,  directly 
upon  the  bone;  in  front  covered  by  the 
m.  rectus  femoris;  at  the  sides  covered 
over  by  the  mm.  vasti  medialis  et  late¬ 
ralis,  being  fused  with  them  partly. 
Origin:  anterior  surface  of  the  cor¬ 
pus  femoris.  Insertion:  the  fibres 
run  parallel  downward,  covered  in  front 
by  a  long,  thin,  flat  tendon,  and  go, 
above  the  patella,  into  the  common 
tendon  (see  p.  354). 

M.  articularis  genus  (0.  T.  sub- 
crureus)  (see  Figs.  430,  441  and  443) 
forms,  in  a  sense,  the  deepest  layer  of 
the  preceding  muscle.  Form:  flat, 
thin.  Position:  directly  upon  the 
lower  third  of  the  femur.  Origin: 
anterior  surface  of  the  corpus  femoris. 
Insertion:  upper  and  lateral  sur¬ 
faces  of  the  capsule  of  the  knee-joint. 
Action:  it  makes  this  capsule  tense. 
Innervation:  n.  femoralis  (L3,  L»). 

M.  vastus  lateralis  (0.  T.  vastus 
externus)  (see  Figs.  427—430, 438  and 
440).  Form:  flat,  bent  furrow-like. 
Position:  on  the  lateral  surface  of 
the  thigh,  chiefly  superficial,  covered 
only  by  the  m.  tensor  fasciae  latae  and 
the  tractus  iliotibialis,  bounded  behind 
by  the  m.  biceps  femoris,  separated 
from  the  m.  vastus  intermedius  by  a 
connective  tissue  layer,  which  contains 
the  r.  descendens  a.  circumflexae  femoris 
lateralis.  Origin:  anterior  and  la¬ 
teral  surface  of  the  trochanter  major 
and  labium  laterale  of  the  linea  aspera 
femoris.  Insertion:  the  fibres  run 
parallel,  in  a  curve,  median  ward  and 
downward  and  are  attached  partly  to 
a  tendinous  sheet  lying  on  the  medial 
surface  of  the  muscle,  partly,  above 
and  lateral  ward  from  the  patella  to  the 
common  tendon  (see  p.  354). 

Bursa  trochahterica  m.  glutaei 
minimi,  almost  constant,  fairly  large, 
between  the  tendon  of  the  m.  glutaeus 
minimus  and  the  trochanter  major  fe¬ 
moris. 
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M.  glutaeus  mediu.s  with  its  .covering  of  fascia 


M.  glutaeus  maximus^ 


Sulcus  glutaeus 


M.  semitendinosas- - 


Spina  iliaca 
anterior 


superior 


f  _M.  saitorius 
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fasciae  latae 
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trochanter  major 
femoris 
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M.  biceps  femoris 


Tractus  iliotihialis  [Maissiati] 


432.  External  muscles  of  the  right  hip, 

viewed  from  the  lateral  surface. 

M.  vastus  medialis  (0.  T.  vastus  internus)  (see  Figs.  427 — 430,  438  and  439).  Form: 
flat,  bent  furrow-like.  Position:  on  the  medial  and  anterior  surface  of  the  thigh;  covered 
at  its  origin  by  the  m.  sartorius;  otherwise  superficial;  comes  into  contact  behind  with  the  mm. 
adductores  longus  et  magnus,  anteriorly  commonly  grown  together  with  the  m.  vastus  inter- 
medius.  The  muscle  layer  of  the  m.  vastus  medialis  reaches  further  distalwards,  than  that  of  the 
m.  vastus  lateralis,  often  below  the  upper  border  of  the  patella.  Origin:  labium  mediale 
lineae  asperae  femoris.  Insertion:  the  fibres  go,  parallel,  in  a  curve,  lateralward  and  down¬ 
ward,  partly  to  the  anterior  tendinous  plate  of  the  m.  vastus  intermedius,  partly,  above  and 
medianward  from  the  patella,  to  the  common  tendon.  From  the  anterior  surface  of  the  m.  ad¬ 
ductor  magnus,  approximately  from  the  lower  margin  of  the  m.  adductor  longus  on,  a  tendinous 
plate,  the  lamina  vastoadductoria,  goes  to  the  medial  surface  of  the  m.  vastus  medialis;  this 
bridges  over  a  triangular  vascular  canal,  which  extends  obliquely  backward  and  downward,  the 
canalis  aductorius  [Hunteri])  (0.  T.  Hunter’s  canal),  whose  distal  aperture,  the  hiatus  ten- 
dineus  [  adduct  onus  ] ,  opens  into  the  ham  (see  also  p.352). 

The  common  tendon  of  the  m.  quadriceps  femoris  is  attached  to  the  upper  and  to  the 
lateral  margins  of  the  patella  and  partly  goes  over,  in  front  of  it,  directly  into  the  lig.  patellae. 
Some  of  the  tendon  fibres  of  the  mm.  vasti  medialis  and  lateralis  run  however  downward  be¬ 
side  the  patella  to  the  anterior  surface  of  the  condyli  tibiae  and  thus  form  the  retinacula 
patellae  mediale  et  laterale  (see  Figs.  427  and  439),  of  which  the  medial  one  is  the  broader  and 
the  more  distinct,  and  the  ou+er  attached  to  the  tractus  iliotibialis ;  to  these  Etre  also  to  be 
added  other  ligamentous  bands  which  extend  from  the  epicondyli  forward  to  the  patella  and 
into  which  also  bands  of  muscle  are  inserted. 

Action  of  the  mm.  vasti:  they  extend  the  leg.  Innervation  of  the  same :  n.  fe¬ 
moralis  (La,  L3,  L4). 
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M.  glutaeus  raedias  with  its  covering  of  fascia  [ 


Crista  iliaca 


M.  glutaeus  maximus 


Sulcus  glutaeus- —  - 


M.  semitendinosus - 


Spina  iliaca 
anterior  superior 


M.  sartorius 


M.  tensor  fasciae  latae 


Insertion  of  the  m. 
glutaeus  maximus  to  the 
tractus  iliotibialis 


Cut  surface  of  the 
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433.  External  muscles  of  the  right  hip, 

viewed  from  the  lateral  surface. 

(In  order  to  show  the  varying  mode  of  attachment  of  the  m.  glutaeus  maximus,  a  piece  has  been  cut 
out  of  the  superficial  layer  of  the  tractus  iliotibialis  and  the  deeper  layer  has  been  dissected  out.) 

M.  tensor  fasciae  latae  (0.  T.  tensor  vaginae  femoralis)  (see  also  Figs.  427  and  432). 
Form:  flat,  oblong-quadrangular,  thick.  Position:  on  the  lateral  surface  of  the  hip,  just 
beneath  the  skin;  bounded  in  front  by  the  mm.  sartorius  and  rectus  femoris,  medianward  and 
behind  by  the  m.  glutaeus  medius,  and  is  fused  with  the  latter  at  the  origin.  Origin:  tendi¬ 
nous  from  the  spina  iliaca  anterior  superior  and  from  the  fascia  lata.  Insertion:  the  fibres 
run  parallel  downward  and  go  over,  at  the  junction  of  the  upper  with  the  middle  third  of  the 
thigh,  into  the  tractus  iliotibialis  [Maissiati]  (see  p.  356).  The  muscle  is  covered  on  its  lateral 
surface  by  a  thin  fascia,  on  its  medial  surface  by  a  thicker  layer  of  fascia;  the  latter  is  attached 
above  at  the  spina  iliaca  anterior  inferior.  Action:  it  makes  the  fascia  lata  tense,  especially 
the  tractus  iliotibialis;  it  flexes  and  abducts  the  thigh  and  rotates  it  somewhat  inward;  it 
causes  slight  extension  and  outward  rotation  of  the  leg.  Innervation:  n.  glutaeus  superior, 
often  also  n.  femoralis  (total  L4,  L&,  Si  [S2J). 

M.  glutaeus  maximus  (see  also  Figs.  380,  432,  435,  436  and  438).  Form:  flat,  qua¬ 
drangular,  very  thick.  Position:  just  beneath  the  skin  of  the  buttock,  the  fleshy  basis  of 
which  it  forms.  Origin:  lateral  surface  of  the  ala  oss.  ilium  behind  the  linea  glutaea  posterior, 
fascia  lumbodorsalis,  the  posterior  surface  of  the  sacrum  and  coccyx  and  their  ligaments, 
as  well  as  the  lig.  sacrotuberosum.  Insertion:  the  fibres  run,  nearly  parallel,  lateralward  and 
downward;  those  of  the  upper  portion  go,  in  the  form  of  a  broad  tendon,  over  the  lateral  sur¬ 
face  of  the  trochanter  major  femoris  (b.  trgchanterica  m.  glutaei  maximi  see  p.  361),  curve 
downward  and  pass  over  into  the  deep  layer  of  the  tractus  iliotibialis  [Maissiati],  hidden  by 
the  superficial  layers  of  the  same;  the  fibres  of  the  lower  portion  are  attached  by  a  thick,  flat 
tendon  to  the  tuberositas  glutaea  femoris  (bursae  glutaeofemorales  see  p.  361).  Action:  it 
extends  the  thigh  backward,  rotates  it  outward  and  adducts  it;  it  makes  the  fascia  lata  tense, 
especially  the  tractus  iliotibialis;  the  muscles  of  both  sides  press,  at  fixed  standing  thighs,  the 
buttocks  together.  Innervation:  n.  glutaeus  inferior  (|L4|  L5,  Si,  S2). 
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434.  Fascia  of 
the  right  thigh, 

viewed  from  behind. 

Fascia  lata  (posterior  half) 
(see  also  Figs.  432,  433  and 
440)  is,  upon  the  posterior 
surface  of  the  m.  glutaeus 
maximus,  in  general  thin; 
distalward  it  is  somewhat 
thicker.  Interwoven  in  the 
fascia  along  the  lateral  sur¬ 
face,  from  the  lower  end  of  the 
m.  tensor  fasciae  latae  on,  and 
from  the  m.  glutaeus  maximus 
is  a  broad,  thick,  glistening, 
tendinous  strip  of  parallel 
fibres,  the  tractus  iliotibialis 
[Maissiati]  (0.  T.  iliotibial 
band),  which  is  attached  be¬ 
low  to  the  condylus  lateralis 
tibiae.  This  strip  consists 
above  (see  Fig.  433)  of  a  deep 
layer,  which  is  the  direct 
continuation  of  tendinous 
fibres  of  the  m.  glutaeus 
maximus,  and  of  a  superficial 
layer,  which  consists  partly 
of  tendinous  fibres  of  the  m. 
tensor  fasciae  latae,  partly 
of  fibres  which  descend  from 
the  thick  fascial  covering  of 
the  m.  glutaeus  medius.  From 
the  latter  region  comes  also 
a  thicker,  flat  bundle  which 
crosses  the  insertion  of  the 
m.  glutaeus  maximus  and 
extends  in  a  curve  from  above 
downward  and  medianward 
to  the  tuber  ischiadicum.  This 
strand,  cutting  deep  into  the 
muscle,  corresponds  to  the 
sulcus  glutaeus  (0.  T.  gluteal 
groove),  which  is  visible  as  a 
furrow,  running  transversely 
in  the  skin  when  the  m.  glu¬ 
taeus  maximus  is  contracted 
(at  the  standing  leg  and, 
when  standing  on  both  feet, 
at  both  legs).  A  less  marked 
strengthening  band,  in  the 
popliteal  space,  extends  from 
above  and  lateralward  down¬ 
ward  and  medianward  and  corresponds  also  to  a  simi¬ 
larly  directed  furrow  in  the  skin. 

Arising  from  the  fascia  lata  are  septa  of  connective 
tissue  which  extend  between  the  individual  muscles 
and  groups  of  muscles;  the  strongest  of  these  pass  be¬ 
hind  the  origins  of  the  mm.  vastus  medialis  and  vastus 
lateralis  to  the  labium  mediale  and  labium  laterale  of  the  linea  aspera  femoris,  forming  the 
septum  intermuscular e  [femoris]  mediale  and  septum  intermusculare  [femoris]  laterale  (see 
Fig.  438);  they  serve  partly  for  the  attachment  of  the  neighboring  muscles. 

Bursa  trochanterica  subcutanea,  frequently  present,  small,  just  beneath  the  skin, 
upon  the  lateral  surface  of  the  trochanter  major. 
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435.  Muscles  of 
the  right  thigh. 


viewed  from  behind. 

M.  semitendinosus  (see 

also  Figs.  436  and  439). 
Form:  triangular,  long,  ta¬ 
pering  below,  pinnate;  it  has 
in  the  middle  of  its  dorsal 
surface  an  inscriptio  tendinea. 
Position:  on  the  posterior 
surface  of  the  thigh;  behind, 
in  large  part,  superficial,  cov¬ 
ered  only  above  by  the  m. 
glutaeus  maximus;  lateral- 
ward  it  is  bounded  by  the 
caput  longum  m.  bicipitis, 
medianward  and  in  front  by 
the  mm.  adductor  magnus 
and  semimembranosus.  Ori¬ 
gin:  tendinous  from  the 
tuber  ischiadiacum,  in  com¬ 
mon  with  the  caput  longum 
m.  bicipitis  (bursa  m.  bici¬ 
pitis  femoris  superior,  see 
p.  361).  Insertion:  it 
runs  converging  downward, 
then  lies  with  a  long  tendon 
which  begins  on  the  median 
side  in  a  furrow  of  the  m. 
semimembranosus  and  ex¬ 
tends  from  there  behind  the 
tendon  of  the  m.  gracilis 
and  in  common  with  it,  in  a 
curve,  forward  to  the  tube¬ 
rositas  tibiae  (see  m.  sarto- 
rius  p.  349)  (bursa  anserina 
see  p.  351).  Action:  it 
extends  the  thigh  backward, 
adducts  it  and  rotates  it 
somewhat  inward;  it  flexes 
the  leg  and  rotates  it  in¬ 
ward.  Innervation:  n. 
tibialis  (L4,  Ls,  Si,  S2). 

M.  semimembranosus 
(see  also  Figs.  430,  436,  437 
and439).  Form:  flat,  oblong- 
qiiadrangular,  pinnate.  Po¬ 
sition:  on  the  posterior 
surface  of  the  thigh;  be¬ 
low,  partly  just  beneath 
the  skin,  otherwise  covered 
by  the  m.  semitendino¬ 
sus,  above  also  by  the  m. 
glutaeus  maximus ;  lateral- 
ward  below  it  is  bounded  by 
the  m.  biceps,  in  front  by  the 
mm.  quadratus  femoris,  ad¬ 
ductor  magnus  and  gracilis. 
Origin:  by  a  flat,  long, 
strong  tendon  from  the 
tuber  ischiadicum  (bursa  m. 
bicipitis  femoris  superior 
see  p.  361).  (Continued  on 
p.  358.) 
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436.  Muscles  of  the  right  buttock  (2nd  layer), 

viewed  from  behind. 

(The  m.  glutaeus  maximus  has  been  cut  through  and  reflected  lateralward.) 

M.  semimembranosus  (continued).  Insertion:  the  tendon  reaches  downward  on  the 
lateral  surface  of  the  muscle  as  far  as  its  lower  half;  from  its  medial  surface  fibres  go  median- 
ward  and  downward  to  a  tendinous  strip,  which  begins  in  the  upper  half,  runs  downward  on  the 
medial  surface  and  goes,  behind  the  epicondylus  medialis  femoris  between  the  tendons  of  the  mm. 
gracilis  and  semitendinosus  (see  Fig.  439),  to  the  condylus  medialis  tibiae;  it  is  there,  partly 
covered  by  the  ligamentum  collateral  tibiale,  (bent  forward)  attached  to  the  bone;  in  part  it 
bends  around  into  the  lig.  popliteum  obliquum  and  in  part  it  goes  over  into  that  portion  of 
the  fascia  cruris  which  covers  the  posterior  surface  of  the  m.  popliteus  (sec  Fig.  309)  (bursa 

m.  semimembranosi  see  p.366).  Action:  it  extends  the  thigh  backward,  adducts  it  and 
and  rotates  it  somewhat  inward;  it  flexes  the  leg  and  rotates  it  inward.  Innervation: 

n.  tibialis  ([L4]  L5,  Si). 

M.  glutaeus  medius  (see  also  Figs.  380,  427,  428,  433  and  435).  Form:  flat, 
triangular,  thick,  bipinnate.  Position:  on  the  lateral  surface  of  the  hip;  in  its  upper  and 
lateral  parts  superficial,  covered  only  by  the  fascia  lata,  which  is  here  very  thick;  in  front  it 
is  overlapped  by  the  m.  tensor  fasciae  latae,  behind  by  the  m.  glutaeus  maximus,  being  bounded 
medianward  by  the  m.  glutaeus  minimus  and  in  front  very  frequently  fused  with  it.  Origin: 
lateral  surface  of  the  ala  oss.  ilium,  between  the  lineae  glutaeae  anterior  and  posterior;  fascia 
lata.  Insertion:  the  fibres  converge  downward  and  become  attached  by  a  short  tendon 
to  the  lateral  surface  of  the  trochanter  major,  near  its  apex  (bursae  trochantericae  m.  glutaei 
medii  see  p.  361).  Action:  it  abducts  the  thigh;  the  anterior  portion  flexes  it  and  rotates  it 
somewhat  inward,  the  posterior,  larger  portion  extends  it  and  rotates  it  somewhat  outward. 
Innervation:  n.  glutaeeus  superior  (L  4,  L  5,  Si  [  S  2]). 
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437. 

Muscles  of  the 
right  thigh, 

viewed  from  behind. 


M.biceps  femoris 
(caput  breve) 


(The  mm.  glutaeus  maximus, 
glutaeus  medius  and  semi¬ 
tendinosus  have  been  largely, 
the  m.  obturator  internus 
has  been  completely  removed.) 

Mm.gemelli  superior  et 
inferior  (see  also  Fig.  436). 
Form:  flat,  quadrangular, 
narrow.  P  o  s  i  t  i  o  n :  on  the 
posterior  surface  of  the  os 
coxae  and  the  hip  joint, 
bounded  above  by  the  m. 
piriformis,  below  by  the  m. 
quadratus  femoris,  behind 
covered  by  the  m.  glutaeus 
maximus.  Origin:  supe¬ 
rior:  from  the  spina  ischia¬ 
dica;  inferior:  from  the  tuber 
ischiadicum.  Insertion: 
the  two  muscles  form  to¬ 
gether  a  groove  in  which  runs 
the  tendon  of  the  m.  obtura¬ 
tor  internus  (b.m.obturatoris 
interni  see  p.  361);  the  fibres 
run,  parallel,  lateralward 

mostly  to  the  tendon  of  the  m.  obturator  internus,  partly  beside  this  to  the  fossa  trochanterica 
femoris.  Action:  they  rotate  the  thigh  outward,  adduct  it  and  extend  it  slightly.  Inner¬ 
vation:  rami  musculares  of  the  plexus  sactalis  (superior:  Ls,  Si,  S2  [S3  |;  inferior:  Ja,  hö, S  1). 
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438.  Muscles  of  the 
right  thigh, 

viewed  from  behind. 

(The  mm.  glutaei  maximus  et 
medius,  piriformis,  obturator 
internus,  gemelli,  semitendi- 
nosus  and  semimembranosus, 
as  well  as  the  caput  longum 
m.  bicipitis,  have  been  re¬ 
moved.) 
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M.  glutaeus  minimus 

(see  also  Figs.  431  and  437). 
Form:  flat,  triangular.  Po¬ 
sition:  on  the  lateral  sur¬ 
face  of  the  hip,  just  above 
the  hip-joint  partly  on  the 
capsule  of  same;  covered  by 
the  m.  glutaeus  medius,  in 
front  partly  fused  with  it; 
bounded  in  front  by  the  mm. 
rectus  fern  oris  and  tensor 
fasciae  latae,  behind  by  the 
m.  piriformis.  Origin:  la¬ 
teral  surface  of  the  ala  oss. 
ilium  between  the  lineae  glu- 
taeae  anterior  and  inferior. 
Insertion:  the  fibres  con¬ 
verge  downward,  lateralward 
and  forward,  go  with  a  strong 
tendon  to  the  anterior  sur¬ 
face  of  the  trochanter  major 
femoris  (b.  trochanterica  m. 
glutaei  minimi  see  p.  353). 
Action:  it  abducts  the 
thigh,  the  much  larger  ante¬ 
rior  portion  flexes  and  rota¬ 
tes  it  somewhat  inward,  the 
posterior  portion  extends  it 
and  rotates  it  somewhat  out¬ 
ward.  Innervation:  n.  glu¬ 
taeus  6uperior(L4,L5,Si  fSaJ). 

M.  quadratus  femoris 
(see  also  Figs.  430,  436  and 
437).  Form:  flat,  quadran¬ 
gular.  Position:  behind 
and  below  the  hip-joint, 
bounded  in  front  by  the  m. 
obturator  exlernus,  below  by 
the  m.  adductor  minimus, 
behind  by  the  mm.  semi¬ 
membranosus,  biceps  and 
glutaeus  maximus,  above  by 
the  m.  gemellus  inferior. 
Origin:  tuber  ischiadicum. 
Insertion:  the  fibres  run 
parallel  lateralward  to  the 
crista  intertrochanterica  femoris.  Action:  it  rotates 
the  thigh  outward,  adducts  it  and  flexes  it  somewhat 
from  the  extended  position;  it  draws  the  flexed  leg 
downward.  Innervation:  rami  musculares  of  the  plexus  sacralis  (L4,  L5,  Si). 

Bursa  ischiadica  m.  glutaei  maximi  (see  also  Figs.  436  and  437),  very  frequently 
present,  upon  the  posterior  surface  of  the  tuber  ischiadicum  and  of  the  origins  of  the  mm. 
biceps  and  semitendinosus,  between  these  and  the  m.  glutaeus  maximus. 
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439.  Muscles  of 
the  right  knee, 

viewed  from  the  medial 
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surface. 

Bursa  trochanterica  m.  glutaei  maximi  (see  Figs.  436—438,),  constant,  very  large, 
upon  the  posterior  and  lateral  surface  of  the  trochanter  major  as  well  as  upon  the  origin  of 
the  m.  vastus  lateralis,  between  these  and  the  upper  portion  of  the  m.  glutaeus  maximus. 

Bursae  glutaeofemorales  (see  Figs.  437  and  438),  constant,  two  or  three  small 
bursae  below  the  preceding;  partly  lateral,  partly  medial  from  the  attachment  of  the  m.  glu¬ 
taeus  maximus  to  the  femur. 

Bursa  trochanterica  m.  glutaei  medii  anterior  (see  Fig.  437),  constant,  sometimes 
double;  between  the  tendon  of  the  m.  glutaeus  medius  and  the  apex  of  the  trochanter  major. 

Bursa  trochanterica  m.  glutaei  medii  posterior  (see  Fig.  437),  very  frequently 
present,  between  the  tendon  of  the  m.  glutaeus  medius  and  the  tendon  of  the  m.  piriformis. 

Bursa  m.  piriformis  (see  Fig.  437),  frequently  present,  in  front  of  and  below  the 
tendon  of  the  m.  piriformis,  between  it,  the  bone  and  the  m.  gemellus  superior. 

Bursa  m.  obturatoris  interni  (see  Fig.  437),  constant,  between  the  incisura  ischiadica 
minor  and  the  m.  obturator  internus;  it  is  very  often  continued  into  the  groove  formed  by 
the  mm.  gemelli,  for  which  it  forms  a  lining;  the  latter  part  is  very  rarely  independent. 

Bursa  m.  bicipitis  femoris  superior  (see  Fig.  437),  inconstant,  between  the  tendons 
of  the  mm.  biceps  and  semitendinosus  on  the  one  hand  and  the  tendon  of  the  m.  semimem¬ 
branosus  on  the  other. 
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M.  soleus - 


M.  biceps  femoris 
(caput  longum) 


Tractus  iliotibialis 
[Maissiati] 


- M.  vastus  lateralis 


_  _ .  Patella 

Ligamentum 
collateral  fibulare 

- Capitulum  fibulae 

—  Tuberositas  tibiae 


M.  biceps  femoris 
(caput  breve) 


M.  semimembranosus 


Tendo  m.  bicipitis  femoris 


M.  gastrocnemius - 


440.  Muscles  of  the' right  knee, 

viewed  from  the  lateral  surface. 

(The  fascia  lata  with  the  exception  of  the  tractus  iliotibialis  has  been  removed.) 

M.  biceps  femoris  (see  also  Figs.  435 — 438).  Form:  triangular-prismatic,  long,  with 
two  heads.  Position:  on  the  posterior  surface  of  the  thigh,  chiefly  superficial,  covered  only 
above  by  the  m.  glutaeus  maximus;  bounded  medianward  by  the  mm.  semitendinosus  and 
semimembranosus,  lateralward  by  the  m.  vastus  lateralis,  in  front  by  the  mm.  quadratus  femoris 
and  adductor  magnus.  Origin:  caput  longum:  by  a  short,  strong  tendon  from  the  tuber 
ischiadicum,  in  common  with  the  m.  semitendinosus  (bursa  m.  bicipitis  femoris  superior  see 
p.  361);  the  tendon  is  continued  on  the  medial  surface  of  the  muscle  as  far  as  its  inferior 
half ;  from  it  muscle  fibres  run  out  lateralward  and  downward  to  a  tendon  which  begins  on  the 
lateral  surface  in  the  upper  half  of  the  muscle;  caput  breve:  fleshy,  from  the  labium  laterale  of 
the  linea  aspera  femoris;  the  fibres  go  backward  and  downward  to  the  tendon  of  the  caput 
longum.  Insertion:  the  lowermost,  common  part  extends  downward  behind  the  epicondylus 
lateralis  femoris  (b.  bicipitogastrocnemialis  see  p.  366)  and  goes  by  a  strong,  rounded  tendon 
to  the  capitulum  fibulae;  in  so  doing  it  spans  the  lig.  collateral  fibulare  from  behind  and  late- 
ralward  by  two  limbs  (bursa  m.  bicipitis  femoris  inferior  see  p.  363).  Action:  it  extends  the 
thigh  backward,  adducts  it  and  rotates  it  outward;  it  flexes  the  leg  and  rotates  it  outward. 
Innervation:  caput  longum:  n.  tibialis  ([Ls]  Si,  S2,  S3):  caput  breve:  n.  peronaeus 
communis  (La,  Ls,  Si). 
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M.  plantaris— 


Ligamentum 

collaterale 

fibulare 

M.  biceps  feinoris 
(cut  off) 

B.  m.  bicipitis 
feinoris  inferior 

Capi  tul  um 
fibulae 


M.  gastro¬ 
cnemius 


Cutis--  * 


M.  peronaeus 
brevis 

M.  peronaeus - 

longus 

Fibula — 


M.  articularis 

genus 


441.  Muscles  of  the 
right  leg, 

viewed  from  the  lateral  surface. 


M.  quadriceps 
feinoris 
(cut  off) 


Patella 


Bursa  infra- 
—  patellaris 
profunda 

Tuberositas 

tibiae 


Cutis 


M.  tibialis 
anterior 


M.  extensor 
digitorum 
longus 


M.  extensor 
hallucis 
longus 


Ligamentum 
transversum  cruris 


Ligamentum 
cruciatum  cruris 


The  retinacula  mm.  peronaeorum 

are  strong  bands  of  the  fascia  cruris 
and  fascia  dorsalis  pedis  which  hold 
the  mm.  peronaei  firmly  in  their  bony 
grooves.  The  R.  superius  (see  Figs.444, 
446  and  460)  goes,  from  the  malleolus 
lateralis,  partly  into  the  deep  layer  of 
the  fascia  cruris,  partly  to  the  lateral 
surface  of  the  calcaneus.  The  R.  infe- 
rius  (see  also  Figs.  315  and  460)  forms 
a  bridge  over  the  mm.  peronaei  on  the 
lateral  surface  of  the  calcaneus,  is 
fastened  to  the  bone  in  front  and  be¬ 
hind  them  and  sends  a  septum  be¬ 
tween  the  two  tendons  to  the  proc. 
trochlearis  calcanei.  At  the  front  above 
it  is  connected  with  the  superficial  layer 
of  the  lig.  cruciatum. 

Bursa  m.  bicipitis  femoris*  in¬ 
ferior  (see  also  Fig.  442),  almost  con¬ 
stant,  on  the  capitulum  fibulae  between 
the  tendon  of  the  m.  biceps  femoris  and 
the  lig.  collaterale  fibulare. 

M.  tibialis  anterior  (0.  T.  tibialis 
anticus)  (see  also  Figs.  442,  452,  453 
and  456).  Form:  triangular-prismatic, 
oblong.  Position:  superficial  on 
the  anterior  surface  of  the  leg;  bounded 
medianward  by  the  tibia,  lateralward 
above  by  the  m.  extensor  digitorum 
longus,  below  by  the  m.  extensor  hal¬ 
lucis  longus.  Origin:  condylus  late¬ 
ralis  and  facies  lateralis  tibiae,  mem- 
brana  interossea  cruris  and  fascia  cru¬ 
ris.  Insertion:  the  fibres  converge 
downward  to  a  flat  tendon,  which  ex¬ 
tends  medianward,  from  the  lower 
third  of  the  leg  on,  in  front  of  the  tibia 
and  articulatio  talocruralis  through  the 
medial  compartment  of  the  lig.  trans¬ 
versum  and  of  the  lig.  cruciatum  cru¬ 
ris,  to  the  plantar  surface  of  the  os 
cuneiforme  I  (6.  subtendinea 
m.  tibialis  anterioris  see  p.375) 
and  mainly  to  the  plantar  sur¬ 
face  of  the  basis  oss. 
metatarsalis  I  (see 
also  Figs.  319  and 
456).  Action:  it 
flexes  the  foot  dor¬ 
salward  and  can  su- 
pinate  it  somewhat, 
as  well  as  pronate 
it  a  trifle  form  an 
intermediate  posi¬ 
tion.  Innerva¬ 
tion:  n.  peronaeus 
profundus  (L^LsSi). 


M.  peronaeus  tertius 

M.  extensor 
digitorum  longus 


M.  extensor 
digitorum  brevis 


M.  snleus  -- 


M. 

peronaeus-  - 
longus 


n 

1 


Tendo  calcaneus _ 

[Achillis] 


Retinaculum  mm. 
peronaeorum  superius 


Bursa  subcutanea 
malleoli  lateralis 


Retinaculum  mm. 
peronaeorum  inferius 

M.  peronaeus  brevis-- 


M.  peronaeus  longus 
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Tendo  m.  bicipitis 
femoris 

Bnrsa  m.  bicipitis 
femoris  inferior 


Capitulum 

fibulae 


p 

M.  poronaeus  (/ 


longus 


M.  peronaeus__ 
brevis 


Ligamentum 
transversum  cruris 


Malleolus  lateralis  _ 

Ligamentum 
cruciatum  cruris 

M.  peronaeus  tertius 

M.  extensor 
digitorum  longus 


t  ibula  - 


M.  vastus 
medialis 


--Patella 

JMeniscus 
medialis 
Ligamentum 
collaterale  ti  biale 

Ligamentum  patellae 


Tuberositas  tibiae 

Mm.  sartorius, 
gracilis  et 
semitendinosus 
(cut  off) 


— M.  gastrocnemius 


— M.  soleus 


—  Facies  medialis  tibiae 


—  M.  tibialis  anterior 


M.  extensor  hallucis 
longus 

M.  extensor  digitorum 
longus 


-Malleolus  medialis 


-M.  tibialis  anterior 


M.  extensor 
hallucis  longus 


442.  Muscles  of 
the  right  leg, 

viewed  from  in  front. 

M.  extensor  digitorum  longus 

(see  also  Figs.  441,  452  and  453). 
Form:  Hat,  oblong,  pinnate. 
Position:  just  beneath  the 
skin,  on  the  lateral  surface  of 
the  leg;  bounded  medianward 
above  by  the  m.  tibialis  anterior, 
below  by  the  m.  extensor  hal¬ 
lucis  longus,  lateralward  above  by 
the  m.  peronaeus  longus,  below  by 
the  m.  peronaeus  brevis.  Origin: 
fleshy,  from  the  condylus  lateralis 
tibiae,  capitulum  and  crista  anterior 
fibulae,  septum  intermusculare  [fi- 
bulare]  anterius,  membrana  inter- 
ossea  cruris  and  the  inner  surface 
of  the  fascia  cruris.  Insertion: 
the  fibres  extend  downward  and  for¬ 
ward  to  a  tendon  beginning  median- 
ward  in  the  middle  of  the  leg,  which 
runs,  through  the  lateral  compart¬ 
ment  of  the  lig.  transversum  and  of 
the  lig.  cruciatum  cruris,  forward 
and  downward  and  becomes  subdivi¬ 
ded  below  into  five  tendons.  Of  these, 
the  four  medial  tendons  diverge  to 
the  heads  of  theossametatarsaliall 
to  V,  unite  at  the  base  of  the  first 
phalanx  of  the  2nd — 4th  toe  with 
the  corresponding  tendons  of  the  m. 
extensor  digitorum  brevis,  pass  for¬ 
ward  upon  the  dorsal  surface  of  the 
phalanges  of  the  toes,  and  each  be¬ 
comes  attached  by  a  middle  process 
to  the  second,  and  by  two  lateral 
processes  to  the  third  phalanx. 
Upon  the  first  phalanx  each  tendon 
forms,  as  in  the  fingers  (see  p.  330), 
a  triangular  expansion, into  thelate- 
ral  processes  of  which  the  mm.  lum- 
bricales  and  interossei  may  be  insert¬ 
ed.  The  fifth  tendon,  that  situated 
farthest  lateralward,  and  the  muscle 
belonging  to  it,  usually  incomplete¬ 
ly  separated  above,  namely  the  m. 
peronaeus  tertius  (see  also  Figs. 
441,  452  and  460),  extends  to  the 
dorsal  surface,  the  base  of  the  os 
metatarsale  V.  Action:  it  flexes 
the  foot  dorsalward,  pronates  and 
abducts  it;  it  draws  the  2nd— 5th  toe  some¬ 
what  dorsalward.  Innervation:  nerv. 
peronaeus  profundus  (L4,  L5,  Si). 
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Cavum 

articularc 

Tendo 
m.  poplitei 
Ligamen¬ 
tum  col-  .. 
laterale 
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fibulae 
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profundus 
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interossea  - 
cruris 
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inter- 

musculare 

[tibulare] 

anterius 


443.  Muscles  of  the  right  leg 

(2nd  layer),  viewed  from  in  front. 

(The  mm.  tibialis  anterior,  extensor  digitorum  longus 
and  peronaeus  longus  have  been  removed;  the  lig.  cru- 
ciatum  cruris  has  been  partially  cut  open.) 

M.  extensor  hallucis  longus  (0.  T.  extensor  proprius 
hallucis)  (see  also  Fig6.441,  442,  452,  453  and 456).  Form: 
flat,  oblong,  pinnate.  P  o  s  i  t  i  o  n:  on  the  anterior  surface 
of  the  leg,  below  just  beneath  the  skin,  above  overlapped  by 
its  two  neighbors;  bounded  lateralward  by 
the  m.  extensor  digitorum  longus,  median- 
ward  by  the  m.  tibialis  anterior.  Origin: 
membrana  interossea  cruris  and  facies  me- 
dialis  fibulae.  Insertion:  the  fibres  run 
parallel  forward  and  downward  to  a  flat 
tendon  beginning  medianward  in  the  infe¬ 
rior  third;  this  extends,  through  the  late¬ 
ral  compartment  of  the  lig.  tran6versum 
and  through  the  middle  compartment  of 
the  lig.  cruciatum  cruris,  forward  and  me¬ 
dianward  on  the  dorsal  surface  of  the  os 
metatarsale  I  to  the  base  of  the  second 
phalanx  of  the  great  toe;  with  the  first 
phalanx  it  is  connected  often  by  thin  bands 
(see  also  Fig.  459).  Action:  it  flexes 
the  foot  dorsalward,  pronates  and  abducts 
it  somewhat;  it  extends  the  first  toe  dor¬ 
salward.  Innervation:  n.  peronaeus 
profundus  (L4,  L5,  Si). 

The  fascia  cruris  (see  also  p.  363  and 
Figs.  875  and  880)  covers  in  the  front  the 
free  surface  of  the  mm.  tibialis  anterior, 
extensores  and  peronaei.  It  is  connected  at 
the  knee  with  the  fascia  lata,  is  stronger 
above  than  below  and,  near  the  ankle-joint, 
is  strengthened  by  a  broad  band  of  trans¬ 
verse  fibres,  the  ligamentum  transversum 
cruris  (0.  T.  broad  part  of  anterior  annu¬ 
lar  ligament)  (see  Figs.  442,  452  and  453). 

This  band  sharply  limited  generally  only 
below,  is  attached  at  its  ends  to  the  fibula 
and  tibia  and  is  divided,  by  a  septum  going 
to  the  tibia,  into  two  compartments:  one 
medial  for  the  m.  tibialis  anterior;  one  la¬ 
teral  for  the  mm.  extensor  hallucis  longus 
and  extensor  digitorum  longus;  the  lower 
margin  of  the  ligament  is  connected  medianward 
with  the  upper  medial  limb  of  the  lig.  cruciatum 
cruris.  On  the  back  of  the  leg  the  fascia  forms 
a  superficial  and  a  deep  layer  which  unite  below 
behind  the  two  bones  (see  also  p.  378).  The 
superficial  layer  covers  the  dorsal  surface  of 
the  m.  triceps  surae,  the  deeper  layer  covers  the 
mm.  flexores  longi  and  tibialis  posterior,  the  aa. 
and  vv.  tibiales  posteriores  and  peroneae  and 
the  n.  tibialis.  Medianward,  upon  the  facies  me- 
dialis  tibiae,  the  fascia  is  fused  with  the  peri¬ 
osteum.  Lateralward,  it  sends  a  strip  to  the 
fibula,  in  front  of  and  behind  the  mm.  pero- 
naci,  septum  inter  muscular  e  [fibulare]  anterius 
and  septum  intermuscular e  [fibulare]  posterius 
(see  also  Fig.  447)  from  which  the  muscles  arise 
in  part. 
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366 


Muscles  of  the  Leg. 


444.  Muscles  of  the 
right  leg, 

viewed  from  behind. 

M.  triceps  surae,  consists  of  two 
muscles,  to*  gastrocnemius  and  to.  so- 
leus,  which  are  separated  at  their  ori¬ 
gins,  but  are  inserted  by  means  of 
a  common  tendon,  tendo  calcaneus 
[ Achillis ],  into  the  middle  of  the  poste¬ 
rior  surface  of  the  tuber  calcanei  (b. 
tendinis  calcanei  [Achillis]  see  p.  369). 

M.  gastrocnemius  (see  also  Figs. 
309,  435  and  439 — 442).  Form:  flat, 
long,  with  two  heads.  Position: 
superficial  on  the  back  of  the  leg;  it 
forms  the  main  mass  of  the  calf.  Ori¬ 
gin:  tendinous,  from  the  planum  popli- 
teum  femoris,  fused  with  the  capsule  of 
the  joint;  caput  laterale:  above  the 
condylus  lateralis  (b.  to.  gastrocnemii 
lateralis  see  p.  368)  (it  frequently  con¬ 
tains  a  small  sesamoid  bone,  Jabella), 
caput  mediale:  above  the  condylus  me- 
dialis  (b.  to.  gastrocnemii  medialis  see 
p.367)  (it  contains  very  seldom  a  small 
sesamoid  bone).  Insertion:  fibres 
for  each  head  arise  also  from  a  ten¬ 
dinous  strip  lying  on  the  surface;  they 
diverge  below  to  form  a  broad  tendon, 
which  begins  high  up  on  the  anterior 
surface  of  the  muscle,  becomes  narrower 
and  thicker  below  and  goes  over  into 
the  tendo  calcaneus:  the  two  heads 
converge,  from  their  origins  on,  down¬ 
ward  and  are  separated  below  only  by 
a  narrow  groove;  the  belly  of  the  me¬ 
dial  head  extends  somewhat  farther 
distalward.  Action:  it  flexes  the  leg; 
it  flexes  the  foot  plantarward,  supin- 
ates  and  adducts  it.  Innervation: 
n.  tibialis  (Si,  S2). 

Bursa  m.  semimembranosi  (see 
also  Figs.  438  and  445),  constant, 
double;  one  between  the  m.  semimem¬ 
branosus  and  caput  mediale  m.  gastro¬ 
cnemii,  in  front  coming  in  contact  with 
the  capsule  of  the  joint  (it  may  com¬ 
municate  with  the  joint  cavity);  the 
other,  between  the  tendon  of  the  m. 
semimembranosus  and  the  condylus  me¬ 
dialis  tibiae  (see  Fig.  447). 

Bursa  bicipitogastrocnemialis, 
very  rare,  between  the  tendon  of  the 
m.  biceps  on  the  one  side,  the  caput 
laterale  m.  gastrocnemii  and  m.  plan¬ 
taris  on  the  other  side;  it  is  bounded 
medianward  and  behind  by  the  n.  pero- 
naeus  communis. 

Bursa  subcutanea  calcanea  (not  illustrated),  constant,  in  the  sole  of  the  foot,  just 
beneath  the  skin  on  the  inferior  surface  of  the  tuber  calcanei. 

Bursa  subcutanea  tendinis  calcanei  [Achillis]  (see  also  Fig.  460),  frequently 
present,  on  the  posterior  surface  of  the  tuber  calcanei. 
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445.  Muscles  of  the 

right  leg  (2Dd  layer), 
viewed  from  behind. 
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femoris 


(The  m. 


gastrocnemius 

moved.) 

also 


has  been  re- 


Caput  mediale 
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M.  soleus  (see  also  Figs.  440  to 
442  and  444).  Form:  flat,  spindle- 
shaped,  thick.  Position:  on  the 
posterior  side  of  the  leg,  almost  com¬ 
pletely  covered  by  the  m.  gastro¬ 
cnemius,  bounded  above  by  them,  pop¬ 
liteus.  Origin:  from  the  capitu- 
lum  and  facies  posterior  fibulae,  linea 
poplitea  tibiae  and  from  a  tendinous 
arch  between  the  two.  Insertion: 
backward  and  downward  to  a  broad 
superficial  tendinous  sheet,  which  be¬ 
comes  narrower  and  thicker  below  and 
goes  over  into  the  tendo  calcaneus. 

Action:  it  flexes  the  foot  plantar- 
ward,  supinates  and  adducts  it.  In¬ 
nervation:  n.  tibialis  (L5,  Si,  S2). 

M.  plantaris  (see  also  Figs.  435, 

441  and  444).  Form:  flat,  short, 
spindle-shaped.  Position:  on  the 
back  of  the  leg,  bounded  above  lateral- 
ward  by  the  caput  laterale  m.  gastro¬ 
cnemii,  in  front  by  the  capsule  of  the 
joint  and  the  m.  popliteus.  Origin: 
planum  popliteum  femoris  above  the 
condylus  lateralis,  fused  with  the  cap¬ 
sule  of  the  joint.  Insertion:  me- 
dianward  and  downward  to  a  long, 
narrow  tendon  which  passes  upon  the 
posterior  surface  of  the  m.  soleus,  in 
front  of  the  m.  gastrocnemius,  to  the 
medial  side  of  the  tendon  of  the  latter 
and  goes  over  into  the  tendo  calca¬ 
neus;  in  addition  some  fibres  go  to 
the  fascia.  Action:  like  the  m. 
gastrocnemius;  it  makes  the  fascia 
tense.  Innervation:  n.  tibialis 
(L5,  Si,  S2). 

M.  popliteus  (see  also  Figs.  309, 

312,  443,  446  and  447).  Form:  flat, 
triangular.  Position:  on  the  back 
of  the  knee-joint  and  of  the  tibia, 
covered  by  the  mm.  plantaris,  and 
gastrocnemius,  bounded  below  by  the 
m.  soleus.  Origin:  by  a  narrow 
tendon  from  the  epicondylus  lateralis 
femoris  (b.  m.  poplitei  see  Figg.  312 
and  447),  in  addition  by  a  fleshy  ori¬ 
gin  from  the  lig.  popliteum  arcuatum. 

Insertion:  diverging  medianward 
and  downward  to  the  facies  posterior 
tibiae.  Action:  it  flexes  the  leg 
and  rotates  it  inward.  Innerva¬ 
tion:  n.  tibialis  (L4,  L5,  Si). 

Bursa  m.  gastrocnemii  medialis,  almost  constant,  between 
the  capsule  of  the  knee-joint,  the  femur  and  the  caput  mediale  m. 
frequently  communicates  with  the  cavity  of  the  knee-joint. 
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446.  Muscles  of  the  right 

leg  (3rd  layer),  viewed  from  behind. 
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(The  mm.  gastrocnemius,  plantaris  and  soleus 
have  been  removed.) 

M.  flexor  digitorum  longus  (see  also 
Figs.  444,  450,  451,  456  and  457).  Form:  flat, 
oblong,  bipinnate.  Position:  on  the  back  of 
the  tibia  and  of  the  m.  tibialis  posterior  (cros¬ 
sing  it  obliquely),  bounded  laterally  by  the  m. 
flexor  hallucis  longus  and  often  united  with  it, 
covered  by  the  m.  soleus.  Origin:  fascies  pos¬ 
terior  tibiae  and  the  deep  layer  of  the  fascia  cruris 
(see  p.365).  Insertion:  obliquely  downward  to  a 
tendinous  strip,  which  begins  at  the  medial  side 
of  the  muscle  and  goes  over  above  the 
malleolus  into  a  rounded  tendon;  this  ex¬ 
tends,  behind  and  below  the  tendon  of  the 
m.  tibialis  posterior,  on  the  medial  surface  of 
the  lig.  talotibiale  posterius  and  at  the  medial 
margin  of  the  sustentaculum  tali  of  the  calcaneus 
(seep.  155)  to  the  sole  of  the  foot,  being  held  fast 
by  the  deep  layer  of  the  lig.  laciniatum  (see  also 
Figs.  319  and  320).  It  then  crosses,  plantar- 
ward,  the  tendon  of  the  m.  flexor  hallucis  longus, 
receives  from  it  a  tendinous  bundle  (seldom  gives 
off  a  similar  bundle)  and  breaks  up  into  four  di¬ 
verging  tendons;  these  go  to  the  heads  of  the 
2nd— 5th  os  metatarsale,  perforate  the  correspon¬ 
ding  tendons  of  the  m.  flexor  digitorum  brevis 
and  always  become  fastened  to  the  base  of  the 
3rd  phalanx.  The  tendon  is  covered  on  the 
medial  border  of  the  foot  by  the  m.  abductor 
hallucis;  in  the  sole  plantarward  by  the  m.  flexor 
digitorum  brevis.  Action:  it  flexes  the  foot 
plantarward,  supinates  and  adducts  it;  it  draws 
the  3rd  phalanx  of  the  2nd — 5th  toe  plantarward. 
Innervation:  n.  tibialis  (Ls,  Si). 

M.  flexor  hallucis  longus.  (see  also  Figs. 
445,  450,  451  and  456 — 458).  Form:  above 
flat,  below  rounded,  oblong,  bipinnate.  Po¬ 
sition:  on  the  posterior  surface  of  the  fibula 
and  of  the  m.  tibialis  posterior;  it  is  bounded 
medianward  by  the  m.  flexor  digitorum  longus 
(s.  above),  lateralward  by  the  mm.  peronaei, 
covered  by  the  m.  soleus.  Origin:  facies  pos¬ 
terior  fibulae,  septum  intermusculare  posterius 
and  the  deep  layer  of  the  fascia  cruris  (see 
p.  365).  Insertion:  the  fibres  converge  down¬ 
ward  to  a  tendinous  strip.  Behind  the  malleolus 
medialis  begins  at  the  medial  side  of  the  muscle 
the  rounded  tendon,  which  goes  in  the  sulcus  m. 
flexoris  hallucis  longi  of  the  talus  and  calcaneus, 
held  in  position  by  the  deep  layer  of  the  lig. 
laciniatum  (see  also  Figs.  319  and  320),  behind  and 
under  the  tendon  of  the  m.  flexor  digitorum  lon¬ 
gus,  to  the  sole  of  the  foot.  There  it  crosses  dor¬ 
salward  the  tendon  of  the  latter  muscle,  gives  off  a  process  to  it  (see  above),  which  goes  espe- 
cic’Vv  to  the  tendon  bundle  for  the  2nd  toe  (often  also  for  the  3rd  toe)  and  extends  between  the 
bellies  of  the  m.  flexor  hallucis  brevis  and  the  two  sesamoid  bones  to  the  base  of  the  2nd  pha¬ 
lanx  of  the  1st  toe.  At  the  margin  of  the  foot  it  is  covered  by  the  m.  abductor  hallucis,  in  the 
sole  plantarward  in  part  by  the  m.  flexor  digitorum  brevis.  Action:  it  flexes  the  foot  plan- 
tarward,  supinates  and  adducts  it;  it  draws  the  1st  and  2nd  (and  3rd)  toe  plantarward.  In¬ 
nervationen.  tibialis  (L5,  Si,  S2). 

Bursa  m.  gastrocnemii  lateralis,  often  present,  between  the  uppermost  part  of  the 
capsule  of  the  knee-joint  and  the  caput  laterale  m.  gastrocnemii;  it  frequently  communicates 
with  the  cavity  of  the  joint. 
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447.  Muscles  of  the  right  leg 

(4th  layer),  viewed  from  behind. 

(All  the  muscles  have  been  removed  with  the 
exception  of  the  mm.  tibialis  posterior  and  pero- 
naeus  brevis.) 

M.  tibialis  posterior  (see  also  Figs.  446 
and  456 — 458).  Form:  flat,  oblong,  penniform. 

Position:  directly  upon  the  posterior  surface 
of  the  bones  of  the  leg  and  of  the  membrana  in- 
terossea  cruris,  above  between  the  mm.  flexor 
digitorum  longus  and  flexor  hallucis  longus,  cov¬ 
ered  below  by  these,  above  and  below  also  by 
the  m.  soleus.  Origin:  facies  posterior  tibiae, 
membrana  interossea  cruris  and  facies  medialis 
fibulae.  Insertion:  the  fibres  run  obliquely 
downward  to  a  tendinous  strip  situated  on  the 
medial  margin;  the  round  tendon,  going  out  of  it 
above  the  malleolus  medialis,  extends  directly 
upon  the  tibia,  in  front  of  the  m.  flexor  digito¬ 
rum  longus,  downward  and  medianward  to  the 
sulcus  malleolaris  tibiae.  It  is  there  held  in  place 
by  the  lig.  laciniatum,  goes  in  a  curve  to  the  me¬ 
dial  side  of  the  ligg.  talotibiale posterius  and  cal- 
caneotibiale,  thence  on  the  medial  and  inferior 
surface  of  the  lig.  calcaneonaviculare  plantare  to 
the  sole  of  the  foot  and,  lying  directly  upon  the 
bones  and  ligaments,  it  sends  strong  processes 
to  the  tuberositas  oss.  navicularis  (there  often  a 
sesamoid  cartilage,  sometimes  a  sesamoid  bone, 
seep.  160)  and  to  the  os  cuneiforme  I,  and  feebler 
processes  to  the  cssa  cuneiformia  II  and  III  cu- 
boideum  and  metatarsalia  II,  III,  IV  (see  also 
Figs.  245  and  319).  A  c  t  i  o  n:  it  flexes  the  foot 
plantarward,  supinates  and  adducts  it.  In¬ 
nervation:  n.  tibialis  (Ls,  Si). 

M.  peronaeus  longus  (see  Figs.  441,  442, 

444—446,  451,  458  and  460).  Form:  flat,  ob¬ 
long,  bipinnate.  Position:  superficial  on  the 
lateral  surface  of  the  leg,  above  upon  the  fibula, 
below  upon  the  m.  peronaeus  brevis;  bounded  in 
front  by  the  m.  extensor  digitorum  longus,  be¬ 
hind  by  the  m.  soleus.  Origin:  capitulum  and 
facies  lateralis  fibulae,  fascia  jcruris  and  septa 
intermuscularia  [fibularia] .  Insertion:  the 
fibres  go  obliquely  downward  to  a  tendinous 
strip;  the  flat  tendon  extends  above  on  the  late¬ 
ral,  below  on  the  posterior  surface  of  the  m. 
peronaeus  brevis  downward,  then  behind  and  be¬ 
low  the  malleolus  lateralis,  upon  the  lig.  calca- 
neofibulare  in  a  curve  to  the  sulcu6  m.  peronaei 
[longi]  of  the  calcaneus  and  is  held  in  place  by 
the  retinacula  mm.  peronaeorum  (see  p.  363),- 
thence  it  runs  in  the  sulcus  m.  peronaei  [longi] 
upon  the  tuberositas  oss.  cuboidei  to  the  sole  of 
the  foot  and  there,  covered  plantarward  by  the 
mm.  adductor  hallucis  (caput  obliquum)  and 
flexores  digitorum  as  well  as  by  the  lig.  plantare 
longum,  it  goes  obliquely  forward  to  the  medial 
border  of  the  foot;  it  is  attached  to  the  os  cunei¬ 
forme  I  and  tuberositas  oss.  metatarsalis  I  (seeFig.319).  In  front  of  the  tuberositas  oss. cuboidei 
it  often  contains  a  sesamoid  cartilage,  rarely  a  6esamoid  bone.  A  c  t  i  o  n:  it  flexes  the  foot  plan- 
tarward,  pronates  and  abducts  it.  Innervation:  n.  peronaeus  superficialis  (L4,  L5,  Si). 

Bursa  in.  poplitei  (see  also  Fig.  312)  see  p.  232. 

Bursa  tendinis  calcanei  [Achillis]  (see  Fig.  446),  constantly  present,  large,  between 
the  posterior  surface  of  the  tuber  calcanei  and  the  tendo  calcaneus  [Achillis]. 
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Muscles  of  the  Leg. 

448.  Fascia  of  the  sole  of  the  right  foot. 


-  Cutis 


The  aponeurosis  plantaris 

is  a  thick  layer  of  glistening  ten¬ 
dinous  fibres  just  beneath  the 
skin;  it  covers  the  inferior  sur¬ 
face  of  the  muscles  of  the  sole  of 
the  foot.  It  begins  at  the  tuber 
calcanei,  extends  forward,  diver¬ 
ging  with  five  processes,  and 
there  becomes  attached  partly  to 
the  skin  beneath  the  heads  of  the 
ossa  metatarsalia,  but  especially 
by  means  of  bundles  branching 
off  into  the  depth  to  go  to  the 
ligg.  vaginalia.  It  is  strongest 
in  the  middle  and  feebler  over  the 
muscles  of  the ‘great  toe  and  of 
the  little  toe;  it  sends  tough  septa 
into  the  depth  near  the  m.  flexor 
digitorum  brevis;  otherwise  it  is 
connected  behind  with  the  fascia 
cruris  and  at  the  sides  with  the  fascia  dorsalis  pedi6. 
Between  its  cutaneous  insertions,  there  are  stretched 
out,  as  in  the  hand  (see  p.  335),  three  bands  of  fibres 
which  run  transversely,  the  fasciculi  transversi. 

Bursa  subcutanea  calcanea  see  p.  366. 
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M.  peronaeus  brevis  (see 
Figs.  441— 447,  452,453  and  460). 
Form:  flat,  oblong,  bipinnate. 
Position:  on  the  lateral  side 
of  the  leg  upon  the  fibula,  partly 
superficial,  partly  covered  by  the 
m.  peronaeus  longus;  bounded  in 
front  by  the  mm.  extensor  digi¬ 
torum  longus  and  peronaeus  ter- 
tius,  behind  by  the  m.  flexor  hal- 
lucis  longus.  Origin:  facies 
lateralis  fibulae  and  septa  inter- 
muscularia  [fibularia] .  Inser¬ 
tion:  the  fibres  converge  down¬ 
ward  to  a  tendinous  strip;  the 
muscle  extends  medianward  and 
in  front  of  the  tendon  of  the  m. 
peronaeus  longus,  in  a  curve  be¬ 
hind  and  below  the  malleolus  la¬ 
teralis  (in  a  groove  on  the  same) 
and  then  forward,  directly  upon 
the  lig.  calcaneofibulare  and  above 
the  proc.  trochlearis  calcanei;  it 
is  held  in  place  by  the  retinacula 
mm.  peronaeorum  (see  p.  363); 
thence  the  rounded  tendon  goes 
downward  and  forward  to  the  tu¬ 
berositas  oss.  metatarsalis  V ;  it 
gives  off,  usually,  also  a  process  to 
the  tendon  of  the  m.  extensor  di¬ 
gitorum  longus  going  to  the  little 
toe  (see  Fig.  460).  Action: 
it  flexes  the  foot  plantarward, 
pronates  and  abducts  it.  Inner¬ 
vation:  n.  peronaeus  super¬ 
ficialis  (Li,  Ls,  Si). 
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449.  Muscles  of  the  sole  of  the  right  foot. 
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M.  flexor  digito- 
rum  brevis  (see  also 
Figs.  450  and  451). 

Form:  oblong-quad¬ 
rangular,  thick.  P  o  - 
s  i  t  i  o  n:  in  the  sole 
of  the  foot,  covered 
only  by  the  aponeuro¬ 
sis  plantaris;  bound¬ 
ed  medianward  by 
the  m.  abductor  hal- 
lucis,  lateralward  by 
the  m.  abductor  di- 
giti  V,  dorsalward  by 
the  m.  quadratus 
plantae  and  tendo 
m.  flexoris  digitorum 
longi.  Origin:  pro¬ 
cessus  medialis  tu- 
beris  calcanei  and 
aponeurosis  plantaris. 

Insertion:  the 

fibres  diverge  in  front 
into  four  muscular 
bellies  and  flat  ten¬ 
dons  which  go  to  the 
2nd — 5th  toe;  each  ten¬ 
don  subdivides  at  the 
level  of  the  first  pha¬ 
lanx  into  two  proces¬ 
ses,  permitting  the 
corresponding  tendons 
of  the  m.  flexor  digi¬ 
torum  longus  to  pass 
through  between  them, 
and  become  attached 
in  the  same  manner  as 
the  corresponding  ten¬ 
dons  of  the  hand  (see 
p.  360)  to  the  second 
phalanx.  The  muscle 
belly  and  the  tendon 
of  the  5th  toe  are  usu¬ 
ally  very  weak,  and 
may  even  be  missing 
draws  the  second  phalanx  of  the  2nd  to 
5th  toe  plantarward.  Innervation: 
for  2nd — 4th  toe:  n.  plantaris  medialis 
(Ls,  Si);  for  5th  toe:  n.  plantaris  late¬ 
ralis  (Si,  S2). 

M.  abductor  digiti  quinti  (0.  T. 

abductor  minimi  digiti)  (see  also  Figs. 

450,  453  and  460).  Form:  flatly 
rounded,  oblong.  Position:  on  the 
lateral  margin  of  the  foot,  covered  only 
by  the  aponeurosis  plantaris,  bounded 
medianward  by  the  mm.  flexor  digito¬ 
rum  brevis  and  quadratus  plantae. 

Origin:  inferior  surface  of  the  cal¬ 
caneus,  aponeurosis  plantaris.  Inser¬ 
tion:  forward  and  lateralward  partly 

to  the  tuberositas  oss.  metatarsalis  V,  partly  by  a  half-tendinous  insertion  to  the  base  of  the 
first  phalanx  of  the  5th  toe.  Action:  it  draws  the  first  phalanx  of  the  little  toe  plantarward 
and  eventually -lateralward.  Innervation:  n.  plantaris  lateralis  (Si,  S2). 
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450.  Muscles  of  the  sole  of  the  right  foot  (2nd  layer). 
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(The  m.  flexor  digitorum  brevis  has  been  removed  down  to  the  tendons.) 

M.  quadratus  plan- 

_ '  tae  (0.  T.  accessorius  or 

flexor  accessorius  digito¬ 
rum  pedis)  (see  also  Fig. 
451).  Form:  flat,  quad¬ 
rangular.  Position: 
in  the  sole  of  the  foot, 
bounded  plantarward  by 
the  m.  flexor  digitorum 
brevis,  dorsalward  by  the 
lig.  plantare  longum  and 
caput  obliquum  m.  ad- 
ductoris  hallucis,  lateral- 
ward  by  the  m.  abductor 
digiti  V.  Origin:  by 
two  processes  from  the 
inferior  and  medial  sur¬ 
faces  of  the  calcaneus. 
Insertion:  forward 
to  the  lateral  margin  of 
the  tendon  of  the  m. 
flexor  digitorum  longus. 
Action:  it  draws  the 
third  phalanx  of  the  2nd 
to  5th  toe  plantarward. 
Innervation:  n. 

plantaris  lateralis  (Si,S2). 

Mm.  lumbricales, 
four.  Form:  spindle- 
shaped,  narrow.  Posi¬ 
tion:  between  the  ter¬ 
minal  tendons  of  the  m. 
flexor  digitorum  longus, 
bounded  plantarward  by 
the  m.  flexor  digitorum 
brevis,  dorsalward  by  the 
mm.  adductor  hallucis 
and  interossei.  Origin: 
partly  from  the  medial 
margin,  partly  from  the 
opposed  margins  of  the 
tendons  of  the  m.  flexor 
digitorum  longus.  I  n  - 
s  e  r  t  i  o  n :  small  tendons 
extend  forward,  plantar- 
ward  from  the  ligg.  capi- 
tulorum  [oss.  metatars.] 
transversa,  to  the  me¬ 
dial  surface  of  the  first 
phalanx  of  the  2nd— 5th 
toe  and  sometimes  go 
over  in  the  triangular  ex¬ 
pansions  of  the  tendons 
of  the  mm.  extensores  di¬ 
gitorum.  Action:  they 
generally  only  flex  the  first  phalanx  of  the 
2nd  to  the  5th  toe.  Innervation:  one 
medial  muscle:  n.  plantaris  medialis;  three 
lateral:  n.  plantaris  lateralis  (total  Ls, 
Si,  S2). 


& 


M 


M.  flexor 
hallucis  longus 

Process  to  the 
flexor 
digitorum  longus 


M.  flexor 
digitorum  longus 


quadratus 

plantae 


— M.  abductor  hallucis 


Tuber  calcanei 
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451.  Muscles  of  the  sole  of  the  right  foot  (3rd  layer). 


(The  m.  flexores  digitorum,  abductor 
hallucis  and  adductor  digiti  V  have 
been  removed.) 

M.  flexor  hallucis 
brevis  (see  also  Figs. 

449,  450  and  455). 

Form:  oblong.  Po¬ 
sition:  in  the  sole  of 
the  foot,  partly  super¬ 
ficial,  behind  and  me- 
dianward  covered  by  the 
m.  abductor  hallucis,  lat¬ 
eralward  partly  fused 
with  the  caput  obliquum 

m.  adductoris  hallucis. 

Origin:  plantar  sur¬ 
face  of  the  ossa  cunei- 
formia  I — III,  os  navicu- 
lare  and  lig.  calcaneocu- 
boideum  plantare.  Inser¬ 
tion:  it  forms  two  di¬ 
verging  rounded  bellies 
which,  becoming  tendi¬ 
nous,  run  to  the  two  se¬ 
samoid  bones  and  to  the 
base  of  the  first  phalanx 
of  the  great  toe;  in  a 
groove  between  the  two 
bellies  lies  the  tendon  of 
the  m.  flexor  hallucis  lon- 
gus.  Action:  it  draws 
the  great  toe  plantar- 
ward.  Innervation: 

n.  plantaris  medialis,  sel¬ 
dom  also  n.  plantaris  la¬ 
teralis  (total  L5,  Si,  S2). 

M.  adductor  hal¬ 
lucis  (see  also  Fig.  455). 

Form:  two  heads.  Po¬ 
sition:  in  the  sole  of 
the  foot,  bounded  dorsal- 
ward  by  the  mm.  inter- 
ossei,  plantarward  by  the 
mm.  flexor  digitorum  lon- 
gus  and  lumbricales.  Ori¬ 
gin:  caput  obliquum: 
bases  of  the  ossa  meta- 
tarsalia  II— IV,  os  cu- 
neiforme  III,  os  cuboi- 
deum  and  lig.  plantare 
longum;  the  fibres  con¬ 
verge  to  a  rounded  belly, 
which  is  fused  median- 
ward  with  the  lateral  belly  of  the  m.  flexor 
hallucis  brevis;  caput  transversum:  cap¬ 
sular  ligaments  of  the  articulationes  meta- 
tarsophalangeae  II— V  and  ligg.  capitulo- 
rum  transversa;  the  fibres  converge  me- 
dianward.  Insertion:  the  two  heads 
become  inserted  into  the  lateral  sesamoid 
bone  and  the  base  of  the  first  phalanx  of  the 
plantarward  and  lateralward.  Innervation 


Tendines 
m.  flexoris 
digitorum-  ' 
longi 


Tendines 
m.  flexoris 
digitorum  - 
brevis 
Ligamentum 
capitulorum 
transversum 
M.  adductor 
hallucis 
(caput  trans¬ 
versum) 

M.  abductor 
digiti  V 
(cut  off) 

Mm.  inter- 
ossei 

M.  flexor 
digiti  V  — 
brevis 

M.  opponens 
digiti  V 

Tuberositas 
oss.  meta- 
tarsalis  V 

Tendo  m.  pe- 
ronaei  longi  ’ — 
M.  abductor 
digiti  V  — 
(cut  off) 
Ligamentum 
plantare 
iongurn 


M. 


quadratus  plantae 
(cut  off) 


Tendines 
m.  flexoris 
digitorum  longi 
(cut  off) 

Tendo  m.  flexoris 
hallucis  longi 
(cut  off) 


Tendo 
m.  flexoris 
digitorum 
brevis 


Processes 
of  the 
aponeurosis 
plantaris 
to  the  Ligg. 
vaginalia 

M.  abductor 
hallucis 
(cut  off) 

M. 

adductor  hallucis 
(caput  obliquum) 


M.  flexor  hallucis 
brevis 


Process  to  the 
m.  flexor  digitorum 
longus 


Tendo  m.  flexoris 
hallucis  longi 

Tendo  m.  flexoris 
digitorum  longi 


Origins  of  the 
m.  abductor  hallucis 


Deep  layer  of  the 
ligamentum  laciniatum 


- Tuber  calcanei 


great  toe.  Action:  it 
n.  plantaris  lateralis 


draws  the  great  toe 
(Si,  S2). 
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452.  Muscles  of  the  back  of  the  right  foot. 


Fibula  — 


M.  tibialis  anterior 


--Tibia 


Ligamentum 
transversum  cruris 


M.  extensor 
digitorum 
longus 


_ Malleolus 

medialis 


Malleolus 

lateralis 


Ligamentum 
eruciatum  cruris 


M.  extensor 
hallucis  longus 


M.  extensor 
digitorum  brevis 


M.  peronaeus 
tertius 


Tuberositas 
ossis  ineta- 
tarsalis  V 


M.  extensor 
hallucis 
brevis 


Strengthen¬ 
ing  band 
of  the 
fascia 
dorsalis 
pedis 
(see  text) 


M.  abductor 
hallucis 


M.  extensor 
digitorum 
brevis 


M.  abductor 
digiti  V 


The  fascia  dorsalis 
pedis  (see  also  p.  363)  is 
stretched  out  in  the  form 
of  a  membrane,  for  the 
most  part  thin,  over  the 
tendons  and  the  muscles  of 
the  back  of  the  foot;  above 
it  is  connected  with  the 
fascia  cruris,  at  the  sides 
with  the  aponeurosis  plan¬ 
taris.  Interwoven  in  it,  at 
the  junction  of  the  foot  with 
the  leg,  is  situated  the 
powerful  ligamentum  crucia- 
tum  cruris  (0.  T.  lower  part 
of  anterior  annular  ligament) 
(see  also  Figs.  443,  453, 
456  and  460).  This  usually 
has  the  shape  of  a  Y.  Its 
lateral,  strongest  limb  con¬ 
sists  of  two  layers,  of  which 
the  more  superficial  arises 
on  the  lateral  surface  of 
the  calcaneus  (connected 
with  the  retinaculum  mm. 
peronaeorum  inferius),  the 
deep  one  arising  in  the 
sinus  tarsi;  both  extend  me- 
dianward,  the  former  in  front 
of,  the  latter  behind  the  ten¬ 
dons  of  the  m.  extensor  di¬ 
gitorum  longus  and  unite  on 
the  medial  side  of  the  same, 
then  bifurcates  into  two  me¬ 
dial  limbs.  The  inferior  me¬ 
dial,  more  delicate,  limb  runs 
in  front  of  the  tendons  of  the 
mm.  extensor  hallucis  longus 
and  tibialis  anterior  to  the 
os  naviculare  and  os  cunei- 
forme  I  (see  also  Fig.  456). 
The  superior  medial,  strong¬ 
er  limb  goes  to  the  anterior 
surface  of  the  malleolus  me¬ 
dialis  (see  also :  fascia  cruris 
p.  365) ;  it  consists  likewise 
of  two  layers,  which  run  in 
front  of  and  behind  the  mm. 
extensor  hallucis  longus  and 
tibialis  anterior;  the  main 
mass  of  fibres  usually  runs 
in  front  of  the  m.  extensor 
hallucis  longus  and  behind 
the  m.  tibialis  anterior. 
Going  off  from  the  medial 
surface  of  the  os  cuneiforme 
I  and  os  metatarsale  I  is  a 
curved  strengthening  band  of 
fibres  which  passes  in  front 
of  the  mm.  tibialis  anterior 
and  extensores  hallucis  to 
the  basis  oss.metatarsalisll. 
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453.  Muscles  of  the  back  of  the  right  foot  (2nd  layer). 


*The  mm.  tibialis  anterior 
and  extensores  longi  as  well 
as  the  inferior  limb  of  the 
lig.  cruciatum  cruris  have 
been  removed.) 


M.  extensor 
hallucis  longus 

M.  extensor 
digitorum  longus 


M.  extensor  digitorum 
brevis  (see  also  Figs.  441, 

452  and  460).  Form:  flat, 
triangular.  Position: 
upon  the  back  of  the  foot, 
directly  upon  the  bones, 
partly  covered  by  the  ten¬ 
dons  of  the  mm.  extensor  di¬ 
gitorum  longus  and  pero- 
naeusIII.O  r  i  g  i  n :  lateral  and 
superior  surface  of  the  cor¬ 
pus  calcanei,  in  front  of  the 
entrance  into  the  sinus  tarsi, 
covered  by  the  lateral  limb 
of  the  lig.  cruciatum  cruris. 
Insertion:  the  fibres  di¬ 
verge  forward  and  form  four 
small  muscular  bellies,  which, 
upon  the  ossa  metatarsalia, 
go  over  into  four  flat,  delicate 
tendons.  Of  these,  the  three 
lateral  run  to  the  first 
phalanx  of  the  2nd — 4th 
toe,  fuse  with  the  corres¬ 
ponding  tendons  of  the  m. 
extensor  digitorum  longus 
and  go  with  the  latter  to 
the  second  and  third  pha¬ 
lanx.  The  medial,  strongest 
tendon,  along  with  the 
muscle  belonging  to  it,  which 
is  mostly  distinctly  separ¬ 
ated  is  given  a  special  name, 
being  called  the  m.  extensor 
hallucis  brevis;  it  extends 
obliquely  medianward  and 
becomes  attached  to  the 
base  of  the  first  phalanx  of 
the  great  toe  (see  also  Fig. 

454).  Action:  it  draws 
the  1st — 4th  toe  dorsalward 
and  lateralward.  Inner¬ 
vation:  n.  peronaeus  pro¬ 
fundus  (L4,  Ls,  Si). 

Bursa  subtendinea  m. 
tibialis  anterioris  (see 
also  Fig.  457),  very  frequently  present, 
between  the  medial  surface  of  the  os  cunei- 
forme  I  and  the  tendon  of  the  m.  tibialis 
anterior. 


M.  peronaeus 
longus 


Malleolus 

lateralis 


Ligamentum _ 

cruciatum  cruris 

Rednaculum 
mm.  peronaeorum  — 
inferius 


M.  peronaeus _ 

brevis 

M.  extensor 

digitorum - 

brevis 

• 

M.  peronaeus 

tertius - 

(cut  off) 


M.  abductor 
digiti  V 

Mm. 

interossei  < 
dorsales 


Tendines 
m.  exten- 
soris  digi¬ 
torum 
longi 


Bursae 

_ intermeta- 

tarso- 

phalangeae 


Bursae  interinetatarsophalangeae 

(see  also  Figs.  458  and  459),  four,  between 
the  heads  of  the  ossa  metatarsalia;  the 
three  medial  almost  constant,  the  fourth 
only  occasionally  present. 


—  Tibia' 


Ligamentum 
iransversum  cruris 


M.  abductor 
ballads 


Compartment 
for  the 

m.  tibialis  anterior 


B.  subtendinea 
m.  tibialis 
anterioris 


Tendo 

m.  extensoris 
hallucis  longi 


_ _ Malleolus  medialis 


Compartment 
for  the 

m.  tibialis  anterior 


Compartment  for 
the  m.  extensor 
hallucis  longus 

Compartment  foi 
the  m.  extensor 
digitorum  longus 

Tendo  m.  tibialis 
anterioris 


M.  extensor 
hallucis  brevis 
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Os  cuboideum 


Tuberositas  ossis 
metatarsalis  V 


- Os  naviculare 


Ossa  cuneiformia 


Mm.  interossei  dorsales 


- Os  metatarsale  1 


--Tendo  m.  extensoris 
hallucis  brevis 


- Phalanx  L 


Phalanx  I — 


V  1/ 

Tendons  of  the  mm.  extensores 
digitorum 

IV 


11 

Ossa  metatarsalia 


454.  Mm.  interossei  dorsales  pedis  dextri, 

viewed  from  the  dorsal  surface  of  the  foot. 

Mm.  interossei  dorsales  (see  also  Fig.  455),  four.  Form:  oblong-triangular,  bipinnate, 
small.  Position:  in  the  interspaces  between  the  ossa  metatarsalia,  projecting  some¬ 
what  plantarward;  covered  dorsalward  by  all  the  muscles  of  the  back  of  the  foot,  plantarward 
by  all  the  muscles  of  the  sole  of  the  foot.  Origin:  from  the  adjacent  sides  of  each  pair  of 
ossa  metatarsalia.  Insertion:  the  fibres  of  each  muscle  run  converging  forward  to  a  small 
tendon;  this  extends  dorsalward  from  the  lig.  capitulorum  [oss.  metatars.]  transversum  to  the 
lateral  surface  of  the  base  of  the  first  phalanx  and  also  may  go  to  the  triangular  expansions  of 
the  tendons  of  the  mm.  extensores  digitorum.  The  tendon  of  the  first  (most  medially  situated) 
muscle  runs  on  the  medial  side  of  the  2nd  toe,  while  the  tendons  of  the  second  to  the  fourth 
muscle  lie  on  the  lateral  surface  of  the  2nd — 4th  toe.  Action:  the  first  draws  the  first  os 
metatarsale  toward  the  second;  the  first  draws  the  first  phalanx  of  the  2nd  toe  medianward, 
the  others  draw  the  first  phalanx  of  the  2nd — 4th  toe  lateralward;  all  usually  only  flex  the 
first  phalanx  of  these  toes,  without  extending  the  2nd  and  3rd  phalanx  as  in  the  hand.  Inner¬ 
vation:  n.  plantaris  lateralis  (Si,  S2). 
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Origins  of  the  m..  adductor 
hallucis  (caput  obliquum) 


Os  metatarsale  I - K 


Mm.  interossei  dorsales 


Insertion  of  the  m. 
abductor  hallucis  and 
of  the  medial  belly 
of  the  m.  flexor 
hallucis  brevis 

Insertion  of  the  m. 
adductor  hallucis  and 
of  the  lateral  belly 
of  the  m.  flexor 
hallucis  brevis 


Phalanx  I  - 


Mm.  interossei  plantares 


Insertion  of  the  m. 
flexor  digit!  V  brevis 


Origin  of  the 
m.  abductor  hallucis 


—  Ligamentum  plantare  longum 
—  Tendo  in.  perouaei  longi 


Os  naviculare - 


Origin  of  the  m.  flexor 
digiti  V  brevis  (cut  oil) 


Origin  of  the  m.  flexor 
hallucis  brevis 


II 


Ossa  metatarsalia 


455.  Mm.  interossei  pedis  dextri, 

viewed  from  the  plantar  surface. 

M.  flexor  digiti  quinti  brevis  (0.  T.  flexor  brevis  minimi  digiti  pedis)  (see  also  Figs. 
449 — 451).  Form:  rounded,  narrow,  small.  Position:  in  the  sole  of  the  foot,  on  the  plan 
tar  surface  of  the  os  metatarsale  V,  partly  covered  plantarward  by  the  m.  abductor  digiti  V, 
otherwise  only  by  the  aponeurosis  plantaris.  Origin:  basis  oss.  metatarsalis  V  and  lig.  plan 
tare  longum.  Insertion:  the  fibres  run  converging  forward  and,  becoming  tendinous,  go  to 
the  base  of  the  first  phalanx  of  the  little  toe.  Action:  it  draws  the  1st  phalanx  of  the 
little  toe  plantarward  and  lateralward.  Innervation:  n.  plantaris  lateralis  (Si,  S2). 

M.  opponens  digiti  quinti  (see  Figs.  451  and  458),  often  absent.  Form:  flat,  trian¬ 
gular,  small.  Position:  directly  upon  the  plantar  surface  of  the  os  metatarsale  V,  covered 
plantarward  by  the  m.  abductor  digiti  V,  bounded  medianward  by  the  m  flexor  digiti  V. 
Origin:  lig.  plantare  longum,  fused  with  the  m.  flexor  digiti  V  brevis.  Insertion-  the 
fibres  run  forward  and  somewhat  lateralward  to  the  os  metatarsale  V.  A  c  t  i  o  n :  it  draws  the 
little  toe  plantarward  and  medianward.  Innervation:  n.  plantaris  lateralis  (Si,  S2). 

Mm.  interossei  plantares,  three.  Form:  oblong-sp  ndle  shaped,  small.  Position: 
in  the  interspaces  between  the  ossa  metatarsalia  II— V,  plantarward  from  the  mm  interossei 
dorsales;  projecting  somewhat  toward  the  sole  of  the  foot  and  covered  there  by  all  the  muscles 
of  the  sole  of  the  foot.  Origin:  from  the  medial  surface  of  the  ossa  metatarsalia  III — V. 
Insertion:  the  fibres  of  each  muscle  go,  converging,  forward  to  a  narrow  tendon,  which  ex¬ 
tends  dorsally  from  the  lig.  capitulorum  [oss.metatarsalium]  transversum  to  the  medial  surface 
of  the  basis  of  the  first  phalanx  and  also  may  go  to  the  triangular  expansions  of  the  tendons 
of  the  mm.  extensores  digitorum.  The  three  mucles  run  on  the  medial  side  of  the  3rd — 51  toe. 
Action:  they  draw  the  first  phalanx  of  the  3rd — 5th  toe  medianward  and  generally  onlv  flex 
their  first  phalanx,  without  extending  the  2nd  and  3rd  phalanx  as  in  the  hand  Innervation: 
n.  plantaris  lateralis  (Si,  S2). 
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M.  flexor  digitorum  longus - 


M.  tibialis  posterior - — 


M.  flexor  ballucis  longus  - - 

Tendo  calcaneus  [AchillisJ - 

Ligamentum  cruciatum  cruris - 


Malleolus  medians., 
Ligamentum  cruciatum  cruris 


; 


Fascia  cruris  (cut  off) - - 

Tendo  in.  tibialis  anterioris 


Tendo  m.  extensoris  ballucis  longi 


Os  metatarsale  r 


M.  abductor  hallucis 


Ligamentum  laciniatum  i 
(superficial  layer)  j 

Partition-wall  j 

t 

Ligamentum  laciniatum  (deep  layer) 


Bursa  tendinis 
calcanei 
f  AchillisJ 


Facies  medialis  tibiae - 


M.  soleus 


456.  Muscles  of  the  right  foot,  viewed  from  the  medial  surface. 

M.  abductor  hallucis  (see  also  Figs.  449 — 452  and  455).  Form:  flat,  oblong-trian¬ 
gular,  bipinnate.  Position:  superficial  on  the  medial  margin  of  the  sole  of  the  foot;  bounded 
lateralward  by  the  mm.  flexor  digitorum  brevis  and  flexor  hallucis  brevis.  Origin:  medial 
surface  of  the  tuber  calcanei,  superficial  layer  of  the  Jig.  laciniatum  and  malleolus  medialis;  also 
from  the  tuberositas  oss.  navicularis  and  the  plantar  surface  of  the  os  cuneiforme  I.  In¬ 
sertion:  the  fibres  converge  to  a  tendinous  strip,  lying  in  the  muscle,  which  goes  over  into 
a  flat,  strong  tendon;  this  is  fused  in  front  with  the  medial  belly  of  the  m.  flexor  hallucis  brevis 
and  goes  to  the  medial  sesamoid  bone  and  to  the  base  of  the  first  phalanx  of  the  great  toe. 
Action:  it  draws  the  first  phalanx  of  the  great  toe  medianward  and  plantarward.  Inner¬ 
vation:  n.  plantaris  medialis  (Lr>,  Si). 

Ligamentum  laciniatum  (0.  T.  internal  annular  ligament)  (see  also  Figs.  319,  445, 
446,  451,  457  and  4.58)  is  a  strengthening  band  in  the  lower  part  of  the  fascia  cruris,  below 
and  behind  the  malleolus  medialis.  It  goes  off  from  the  posterior  and  inferior  margins  of  the 
malleolus  medialis,  covers  the  tendon  of  the  m.  tibialis  posterior  and  holds  it  fast  on  the 
subjacent  bone;  it  then  divides  into  two  layers.  The  superficial  layer  is  stretched 
out  from  there  to  the  medial  surface  of  the  tuber  calcanei  and  goes  over  above  into 
the  two  united  layers  of  the  fascia  cruris  (see  p.  365);  proximally  it  frequently  has  a  sharp 
concave  margin,  sometimes  without  sharp  limit;  distally  it  serves  as  an  origin  to  the  fibres 
of  the  m.  abductor  hallucis.  (Continued  on  p.  379.) 
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Tendo  calcaneus  [A chillis] 


M.  tibialis  anterior 

Facies  medialis  tibiae 

Ligamentum  transversum  cruris  — 
Vagina  tendinis  m.  tibialis  posterioris 
Vagina  tendinis  in.  tibialis  anterioris  — 
Ligamentum  cruciatum  cruris 


Bursa  subcutanea  malleoli  medialis 


Vagina  tendinis  in.  tibialis  anterioris 
Ligamentum  cruciatum  cruris 


Vagina  tendinis  m.  extensoris  hallucis  longi 


Tendo  m.  tibialis  anterioris 


M.  flexor  digitorum  longus 


Bursa  subteiulinea 
in.  tibialis  anterioris 


Vagina  tendinis 
m.  flexoris 
hallucis  longi 


Vagina  tendinis  m.  flexoris 

hallucis  longi  ;  ! 

1  ! 

Vagina  tendinis  i 

m.  flexoris  digi-  Vagina  ten-  | 

torum  longi  dinis  m.  tibialis  J 

posterioris  1 


Mm.  abductor  et  flexor 
hallucis  brevis  (cut  oft) 


Ligamentum  laciniatum  (cut  oft') 


457.  Bursae  and  sheaths  of  tendons  of  the  right 

foot,  in  jected  (sheaths  of  tendons  stained  red),  viewed  from  the  medial  surface. 

(The  mm.  abductor  hallucis  and  flexor  hallucis  brevis  have  been  removed.) 

Ligamentum  laciniatum  (continued).  The  deep  layer  passes  just  behind  the 
tendons  of  the  mm.  flexor  digitorum  longus  and  flexor  hallucis  longus  to  the  medial  surface 
of  the  calcaneus,  is  flrmly  attached  to  the  margins  of  the  corresponding  bony  grooves  and 
holds  the  tendons  flrmly  upon  the  bones;  it  reaches  above  as  far  as  the  malleolus  and  is  con- 
tinous  with  the  vascular  sheath.  Between  the  two  layers  is  a  canal  for  the  aa.i  vv.  and  nn.  plan- 
tares;  a  septum,  rarely  absent,  separates  the  medial  branches  from  the  lateral. 

Bursa  subcutanea  malleoli  medialis  (see  also  Fig.  459),  frequently  present,  upon 
the  malleolus  medialis. 

Vagina  tendinis  m.  tibialis  posterioris  (see  also  Fig.  458)  begins  over  the  medial 
malleolus  and  ends  at  the  os  naviculare;  it  frequently  communicates  above  with  the  following. 

Vagina  tendinis  m.  flexoris  digitorum  pedis  longi  (see  also  Fig.  458)  begins 
below  the  preceding  and  ends  in  the  sole  of  the  foot  at  the  point  where  its  tendon  crosses 
that  of  the  m.  flexor  hallucis  longus,  below  the  os  naviculare;  above  it  communicates  sometimes 
with  the  preceding  sheath,  below  sometimes  with  the  following. 

Vagina  tendinis  m.  flexoris  hallucis  longi  (see  also  Fig.  458)  begins  below  the 
preceding  and  ends  at  or  in  front  of  the  point  where  the  tendon  of  the  m.  flexor  digitorum 
longus  is  crossed,  below  the  os  naviculare;  there  it  sometimes  communicates  with  the  preceding. 
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458.  Bursae  and  sheaths  of  tendons  of  the  sole 

of  the  right  foot,  injected;  sheaths  of  tendons  stained  red. 

(The  short  muscles  of  the  1st  and  2nd  layer  have  been  for  the  most  part  removed.) 


Bursae  intermeta- 
tarsophalangeae 


Bursae  mm.  lum 
bricalium  pedis 

four,  lying  on  the  an 
terior  extremities  o: 
the  mm.  ltimbricales 
betweeh  them  anc 
the  ligg.  capituloruir 
[oss.  metatars.]  transversa;  the  thre( 
medial  bursae  are  almost  constant,  the 
fourth  occurs  in  half  the  cases. 


Tuber  calcanei 


Bursa  subtendi- 
nea  m.  tibialis  pos¬ 
terioris,  frequently 

present,  oblong- 
trough-shaped,  be¬ 
tween  the  lateral  ten¬ 
dinous  process  of  the 
m.  tibialis  posterior 
(see  Fig.  319)  on  one 
side,  the  ossa  navicu- 
lare  and  cuneiforme  II 
on  the  other  side. 

Vagina  tendinis 
m.  peronaei  longi 
plantaris  begins  at 
the  sulcus  m.  peronaei 
[longi]  of  the  os  cu- 
boideum  and  ends  at 
about  the  medial 
margin  of  the  lig. 
plantare  longum;  it 
communicates  only 
rarely  with  the  vagina 
tendinum  mm.  pero- 
naeorum  communis. 

Vaginae  tendi¬ 
num  digitales  pe¬ 
dis,  five,  one  on  the 
volar  surface  of  each 
toe;  they  begin  be¬ 
hind,  at  the  great 
toe  in  the  neighbor¬ 
hood  of  the  base,  on 
the  other  toes  in  the 
neighborhood  of  the 
heads  of  the  06sa  me- 
tatarsalia,  and  ter¬ 
minate  near  the  ter¬ 
minal  phalanx;  they 
are  surrounded  like 
those  in  the  fingers 
(see  p.  340)  by  the 
ligg.  vaginalia  with 
the  ligg.  cruciata  and 
annularia;  they  never 
communicate  with 
the  sheaths  which  lie 
more  proximalward. 


Retinaculum 

,  mm.  peronaeorum  inferius 
M.  abductor  digiti  Y 
-  M.  quadratus  plantae 


Vagina  tendinum 
mm.  peronaeorum 
communis 


Bursae  mm. 
lumbricalium 
pedis 


Ligamentum 
laciniatum 
(cut  off) 


Bursa 

subtendinea - 

m.  tibialis 
posterioris 


Vaginae 

tendinum 

digitales 

pedis 


M.  interosseus 
plantaris  Ill 


Vagina  tendinis 
m.  tibialis 
posterioris 

Vagina  tendinis_ 
m.  fiexoris 
hallucis  longi 


Vagina  tendinis  — 
in.  fiexoris 
digitorum  longi 


Vagina  tendinis 
m.  peronaei 
longi  plantaris 


Tendines 
m.  fiexoris 
digitorum  -- 
longi 


M. 

abductor 
hallucis 


Tendo 

m.  peronaei  longi 


M.  abductor 
digiti  V 


Tuberositas 
#4-  ossis  meta- 
tarsalis  V 

M.  flexor 
-  digiti  V  brevis 


. _  M.  opponens 
digiti  V 

M.  flexor 
digiti  V  brevis 


M.  abductor 
digiti  V 
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459.  Bursae  and 
sheaths  of  tendons 
of  the  back  of  the 

right  foot,  injected;  sheaths 
of  tendons  stained  red. 


Vagina  tendinis 
m.  tibialis  anterio- 

ris  (see  also  Fig.  457) 


begins 


somewhat 


Ligamentum 
transversum  cruris 


above  the  lig.  trans¬ 
versum  cruris  and 
ends  usually  some¬ 
what  above  the  arti- 
culatio  talonavicu- 
laris. 

Vagina  tendinis 
in.  extensoris  hal- 
lucis  longi  (see  also 
Fig.  457)  begins  as 
the  most  deeply  situ¬ 
ated  of  the  ante¬ 
rior  tendon  sheaths, 
below  the  lig.  trans¬ 
versum  cruris  and 
ends  farthest  forward 
in  the  region  of  the 
articulatio  tarsome- 
tatarsea  of  the  great 
toe,  distalward  from 
the  strengthening 
band  situated  there 
(see  p.  374) ;  the  dis¬ 
tal  end  sometimes 
has  the  appearance  of 
being  pinched  off. 

Vagina  tendi- 
num  m.  extensoris 
digitorum  pedis 
longi  (see  also  Fig. 
460)  forms  a  sheath 
for  the  tendons  of  the 
m.  extensor  digitorum 
longus  and  of  the  m. 
peronaeus  III;  it  be¬ 
gins  somewhat  above 
the  preceding  below 
the  lig.  transversum 
cruris  and  ends  over 
the  middle  of  the  os 
cuneiforme  III. 


Bursa  subcutanea 
malleoli  lateralis 


Ligamentum 

crueiatum - 

cruris 


Vagina 
tendinum 
m.  extensoris  — 
digitorum 
longi 


Bursae  inter- 
metatarso- 
phalangeae 


•ip; 


m 


jp 


— - 


Bursa  subcutanea 
malleoli  medialis 


Vagina  tendinis 
m.  tibialis  anterioris 


Vagina  tendinis 
m.  extensoris 
hallucis  longi 


Strengthening 
band  of  the  fascia 
dorsalis  pedis 
(see  p.  374) 
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--M.  tibialis  anterior 
—  Tibia 

M.  extensor  digitorum  longus 


| —  Ligamentum  transversum  cruris 
i —  Fibula 


Vagina  tendinum  m.  extensoris  digitorum  longi 
M.  peronaeus  III 


Tendines  m.  extensoris  digitorum  longi 


Bursa  subcutanea 
tendinis  calcanei 

[  Achillis  |  Calcaneus 

Retinaculum  mm.  peronaeorum 
superius 


Tuberositas 
ossis  metatar- 
salis  V 
M.  peronaeus  brevis 


M.  opponens  digiti  V 
M.  abductor  digiti  V 


Retinaculum  mm.  peronaeorum  inferius 

i 

J  Bursa  subcutanea  malleoli  lateralis 

I 

Vagina  tendinum  mm.  peronaeorum  communis 


460.  Bursae  and  sheaths  of  tendons  of  the 

right  foot, 

injected  (sheaths  of  tendons  stained  red),  viewed  from  the  lateral  surface. 


Bursa  subcutanea  malleoli  lateralis  (see  also  Figs.  441  and  459),  very  frequently 
present,  upon  the  malleolus  lateralis. 

Vagina  tendinum  mm.  peronaeorum  communis  (see  also  Fig.  458)  surrounds  the 
tendons  of  the  mm.  peronaei  and  bifurcates,  at  its  proximal  end  for  a  shorter,  at  its  distal 
end  for  a  longer,  distance  into  two  parts,  one  for  each  tendon.  It  begins  above  the  malleolus 
lateralis  and  ends  at  the  beginning  of  the  tuberositas  oss.  cuboidei;  it  communicates  there 
only  rarely  with  the  vagina  tendinis  m.  peronaei  longi  plantaris.  Behind  and  below  the  mal¬ 
leolus  it  may  communicate  with  the  joint  cavity  of  the  articulatio  talocrualis. 


The  Heart. 
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(The  level  of  the  diaphragm  on  moderate 
expiration  is  shown  by  the  black  dotted 
line ;  the  outlines  of  the  heart  are  indicated 

in  red.)  —  (In  part  after  W.  Braune.) 


The  heart  (cor)  is  an  almost  wedge-shaped,  hollow,  muscular  body,  intercalated  as  a 
pressure-pump  in  the  circulatory  system.  It  consists  of  two  fore-chambers  (0.  T.  auricles),  the 
atrium  dextrum  and  atrium  sinistrum,  and  of  two  ventricles,  the  ventriculus  dexter  and  ventri- 
culus  sinister,  of  which,  after  birth,  the  right  auricle  communicates  only  with  the  right  ventricle, 
and  the  left  auricle  only  with  the  left  ventricle.  The  blood  flows  from  the  auricle  into  the  ventricle 
through  its  ostium  venosum  and  leaves  the  ventricle  through  its  ostium  arteriosum.  The  heart 
is  situated  asymmetrically  in  the  middle  of  the  thorax,  so  that  the  smaller  part  is  on  the  right, 
the  greater  part  on  the  left  side  (see  also  Fig.  683).  The  base  of  the  heart  (basis  cordis)  formed 
by  the  auricles  is  directed  somewhat  backwards  and  to  the  right,  the  apex  of  the  heart,  apey 
cordis  (formed  by  the  left  ventricle  alone),  looks  forward  and  to  the  left  and  comes  into  direct 
contact  with  the  chest-wall  in  the  5th  intercostal  space,  somewhat  medial  from  the  costocarti- 
laginous  junction.  The  ostium  arteriosum  dextrum  (0.  T.  pulmonary  orifice)  lies  usually  at  the 
6ternal  end  of  the  left  3rd  intercostal  space,  or  behind  the  left  3rd  costal  cartilage;  the  ostium 
arteriosum  sinistrum  (0.  T.  aortic  orifice)  lies  somewhat  more  medianward  and  downward,  close 
below  the  middle  of  the  left  half  of  the  sternum  at  the  level  of  the  3rd  intercostal  space.  The 
middle  point  of  the  ostium  venosum  dextrum  (0.  T.  right  auriculoventricular  opening)  lies  be¬ 
hind  the  right  half  of  the  sternum  at  the  level  of  the  sternal  end  of  the  right  4th  intercostal 
space;  the  ostium  venosum  sinistrum  (0.  T.  left  auriculoventricular  opening)  lies  behind  the 
sternal  end  of  the  3rd  left  intercostal  space. 
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A.  anonyma 


A.  subclavia  sinistra 


- A.  carotis  communis  sinistra 


V.  cava  superior  - 


- - Arcus  aortae 


Aorta  ascendens  — 


_  Position  of  reflection  of  the 
pericardium 

-—Ligamentum  arteriosum 


- A.  pulmonalis 


Auricula  dextra  -  -£ 


Conus  arteriosus  — 1 


—  Auricula  sinistra 


- Atrium  sinistrum 


Atrium  dextruru--- 


Sulcus 

coronarius* 


Sulcus 

longitudinalis 

anterior 


Margo  obtusus 


Ventriculus 

sinister 


Margo  acutus 


Ventriculus  dexter 


Incisura  fapicis]  cordis 


Apex  cordis 


462.  The  heart,  moderately  distended,  viewed  from  above  and  in  front. 

( Facies  sternocostalis.) 

The  heart  presents  for  examination  an  inferior,  almost  plane  surface,  lying  upon  the 
diaphragm,  the  ‘facies  diaphragmatic  a  (0.  T.  posterior  surface),  and  a  markedly  curved  surface 
looking  upward  and  forward,  the  facies  sternocostalis  (0.  T.  anterior  surface),  the  latter  lies 
partly  just  behind  the  sternum  and  behind  the  anterior  ends  of  the  3rd  to  the  6th  pair  of 
ribs,  in  part  it  is  overlapped  by  the  margins  of  the  lungs.  The  two  corresponding  chamber- 
surfaces  pass  on  the  right  rather  suddenly  into  one  another,  thus  forming  a  sort  of  margin, 
margo  acutus,  whilst  on  the  left  the  transition  takes  place  gradually,  and  is  termed  margo 
obtusus;  these  twTo  „margins“  converge  at  the  apex  of  the  heart. 


The  Heart. 
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Ramus  dexter  a.  pulmonalis 


Apex  cordis 


Y.  cava 
inferior 


Appendix 
_  auricularis 
posterior 


Sulcus 

coronarius 


Venrriculus 

sinister 


Ventriculus 

dexter 


Sulcus  longitudinulis 
posterior 


Arcus  aortae 


Basis  cordis 


Ramus  sinister  a.  pulmonalis. 


Atrium  sinistrum 


Vv.  pulmonales  sinistrae  ^ 


Ligamentum  v.  cavae 
sinistrae 


—  V.  cava  superior 


Vv.  pulmonales  dextrae 


Position  of  reflection 
of  the  pericardium 

Sinus  venarum 
cavarum 


Atrium  dextrum 

Sulcus 

terminalis 


Incisura  [apicis]  cordis 


463.  The  heart,  moderately  distended,  viewed  from  below. 

(Facies  diaphragmatica.) 

The  heart:  the  fore-chambers  are  separated  from  the  ventricles  by  a  groove,  the  sulcus 
coronarius  (0.  T.  auriculoventricular  groove),  which  is  usually  filled  up  with  bloodvessels  and 
fat;  it  runs  nearly  perpendicular  to  the  long  axis  drawn  from  the  apex  to  the  middle  of  the 
base  and  is  on  the  sternocostal  surface  in  part  hidden  by  the  beginning  of  the  a.  pulmonalis 
and  aorta.  Corresponding  to  the  septum  between  the  two  ventricles,  on  the  inferior  surface 
runs  fairly  straight  the  sulcus  longitudinalis  posterior  (0.  T.  posterior  interventricular  groove); 
on  the  upper  surface  runs  twisted  so  as  to  be  somewhat  S  shaped  from  the  base  toward  the 
apex  the  sulcus  longitudinalis  anterior  (0.  T.  anterior  interventricular  groove).  The  latter 
sulcus  begins,  covered  by  the  left  auricular  appendix,  on  the  left  side  of  the  a.  pulmonalis  and 
meets  the  sulcus  longitudinalis  posterior  at  the  right  of  the  apex  of  the  heart  in  a  shallow 
groove,  the  incisura  [apicis]  cordis. 
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V.  pulmonalis  dextra 


Atrium  sinistrura 


i 

l 


i 

i 

i 


Atrium 

dextrum 


■< - Ventricular  opening  of  the  atrium  sinistrum 


Incisura  [apicis]  cordis 


Apex  cordis 


V.  cava  superior - 


Auricula  sinistra 


Ventricular  opening 
of  the  atrium  dextrum 


A.  pulmonalis 


Sulcus 

longitudinalis 

anterior 


Ventri  cuius 
sinister 


Aorta  ascendens- 


Oonus  arteriosus 


Ventriculus  dexter 


Auricula 

dextra 


Vortex  cordis 


464.  Superficial  muscle  layer  of  a  maximally 

contracted  heart,  viewed  from  above  and  in  front. 

(The  fore-chambers  have  been  dissected  off.  The  outlines  of  the  dilated  ventricles  of  the  heart 
are  indicated  in  red,  the  position  of  the  ostium  arteriosum  sinistrum  being  assumed  to  be  fixed.) 
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V.  pulmonalis 
sinistra 


Auricula 

sirtistra 


Basis  cordis 


V.  pulmonalis  dextra 

i 


V.  cava  superior 
I 


Atrium  sinistrum 


I 

Sinus  coronarius 


V.  cava  inferior 


- —  Atrium  dextrum 


Ostium  venosum  / 
sinistrum  , 


Ventriculus 
sinister 


Vrentriculus  d^Xter 


Sulcus  longitudinalis  posterior 


Septum  ventriculorum 

\  / 

v  / 

> 
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- venosum 

X  dextrum 
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Apex  cordis 


465.  Superficial  muscle  layer  of  a  maximally 
contracted  heart,  viewed  from  below. 

(The  fore-chambers  have  been  dissected  off.  Two  windows  have  been  cut  into  the  superficial 
muscle  layer  in  order  to  show  the  deeper  bands  of  fibres.  The  outlines  of  the  dilated  ventricles 
of  the  heart  are  indicated  in  red,  the  position  of  the  ostium  arteriosum  sinistrum  being  assumed 

to  be  fixed.) 
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Ventriculus- 

siuister 


“Ventriculus  dexter 


Ostium 

""venosum 

dextrum 


Ostium  arteriosum 


Ostium  yenosum  sinistrum 
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466.  The  musculature  of  the  ventricles  of  the  heart, 

dissected  free  from  one  another;  drawn  apart;  viewed  from  below.  Somewhat 

schematically  represented. 

(On  the  right  and  left  the  superficial  muscle  is  shown.) 

The  heart  is  covered  on  its  outer  surface  by  the  visceral  layer  of  the  pericardium,  the 
epicardium,  on  its  inner  surface  by  the  endocardium;  the  main  mass  of  the  wall  is  formed 
of  muscle,  the  myocardium  (see  Fig.  472). 

Musculature  of  the  heart.  Owing  to  the  network -like  arrangement,  the  elements 
of  the  heart  muscle  bundles  cannot  be  as  sharply  delimited  as  in  the  skeletal  musculature. 
Besides,  the  bundles  undergo  manifold  anastomosis  with  one  another.  The  anastomoses  appear 
as  flat  layers  in  the  superficial  portions  so  that  there  one  can  recognize  a  distinct  lamellation, 
while  in  the  depth,  where  the  anastomoses  are  more  evenly  developed  in  all  directions,  the 
layers  are  far  less  marked.  In  spite  of  this  there  is  a  dominant  direction  of  the  course  of  the 
fibres;  it  is  this  only  that  will  be  described  in  what  follows.  The  reader  should  notice  that 
the  direction  of  the  fibres  in  the  directly  successive  layers  changes  only  gradually. 

The  musculature  *)  of  the  fore-chambers  (see  Figs.  464  and  465)  is  very  thin  and  partly 
little  regular.  On  the  posterior  and  especially  on  the  anterior  surface  fibres  go  transversely 
from  the  wall  of  one  atrium  to  that  of  the  other;  otherwise  the  fibres  run  arch-like  around  the 
mouths  of  the  veins  and  continue  as  rings  on  the  termination  of  the  vv.  pulmonales  as  far  as  to  the 
reflection  of  the  pericardium;  the  point  of  origin  of  the  left  auricular  appendix  is  also  surrounded 
by  nearly  ring-like  fibres.  On  the  inner  surface  of  the  right  fore-chamber  strong  muscle  fibres 
form  the  substratum  of  the  crista  terminalis  and  of  the  limbus  fossae  ovalis;  those  of  the 
latter  also  send  a  strong  bundle  into  the  tuberculum  intervenosum ;  the  muscle  bands  arise  in 
the  region  of  the  trigonum  fibrosum  dextrum.  From  the  muscle  band  of  the  crista  terminalis  the 
mm.  pectinati  take  their  origin  (see  p.  394).  In  addition,  some  fibres  go  over  directly  into  the 
radial  fibre-layer  of  the  valvulae  tricuspidalis  and  bicuspidalis  (see  page  393).  The  lumen  of 
the  auricular  appendices  is  traversed  by  numerous  irregularly  arranged  muscular  columns 
(trabeculae  carneae). 


*)  In  the  description  of  the  musculature  (pp.  388— 389b)  the  heart  is  thought  as  being 
placed  with  the  base  upward,  the  facies  diaphragmatica  backward  and  the  apex  döwnward. 


The  Heart. 
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Fibres  arising  from  the  annulus 
fibrosus  sinister  and  going  to  the  right  ventricle 


Left 

ventricle 


v 


Superficial 
mtxscle  .  _ 
fibres 


Horizontally 

running  muscle - 

fibres 


Innermost  longitudinal 
muscle  fibres 


|  Vortex  cordis 


Bands  of 
muscle  going  to 
the  right 
ventricle 


467.  Course  of  the  principal  layers  of  muscle 
of  the  left  ventricle  of  the  heart, 

viewed  from  below.  Partly  schematic. 

(Parts  of  the  wall  of  the  heart  have  been  removed  above,  on  the  left  side  below.) 

The  musculature  of  the  ventricles  (see  also  Figs.  464 — 466  and  468 — 470)  is  in  its 
superficial  layer  common  to  both  ventricles,  but  otherwise  partly  separated.  The  most  super¬ 
ficial  muscle  layer  (vortex  fibres,  see  Figs.  464,  465  and  470)  arises  in  general  from  both  annuli 
fibrosi  and  runs  in  slightly  (left-)interwoven  spiral  turns  (the  fibres  of  the  left  ventricle  usually 
more  steeply  than  the  fibres  of  the  right  ventricle)  in  front  from  the  right  and  above  down¬ 
ward  and  to  the  left,  behind  from  the  left  and  above  downward  and  to  the  right.  The  layer 
is  in  general  easily  separable  from  its  substratum.  At  the  apex  of  the  left  ventricle  the  fibres 
converge  and  come  to  lie  in  layers  (vortex  cordis,  see  also  Fig.  464),  bend  sharply  around 
into  the  interior  of  the  left  ventricle  and  become  lost  on  the  septal  wall,  in  the  papillary 
muscles  and  in  the  trabeculae  carneae  of  the  left  chamber. 

The  musculature  proper  of  the  right  ventricle  (see  also  Figs.  464 — 466  and  468 — 470)  is 
thin  ar\d  shows  in  general  two  layers.  The  portion  containing  the  ostium  venosum  shows,  es¬ 
pecially  well  marked  in  the  dilated  heart,  an  external,  thin,  continuous  layer  and  an  inner  layer 
arranged  more  or  less  like  a  network.  The  fibres  of  the  external  layer  arise  from  the  posterior 
portions  of  both  annuli  fibrosi  and  between  them,  and  run  in  the  wall  of  the  right  ventricle 
forward  in  a  direction  similar  to  that  taken  by  the  vortex  fibres,  though  less  perpendicularly. 
Then  a  part  of  the  fibres  bends  around  sharply  into  the  interior  and  mixes  with- the  fibres  of  the 
inner  layer  (see  below).  Another  part  enters  in  front  into  the  septal  wall;  these  fibres  are  joined 
by  fibres  which  surround  the  conus  arteriosus  in  a  ring-shaped  manner.  The  inner  layer  is- 
formed  of  short  bands  of  fibres  which  arise  partly  at  the  upper  margin  of  the  septal  wall,  go 
toward  the  apex,  turn  at  varying  levels  toward  the  external  wall  and  run  upward  in  this 
again,  in  part  to  end  as  the  musculi  papillares,  in  part  to  reach  the  annulus  fibrosus  as  the 
trabeculae  carneae;  between  these  columns  are  others  which  are  stretched  out  transversely. 
The  conus  arteriosus  possesses  on  the  inside  of  the  mentioned  layer  of  circular  muscle  a  longi¬ 
tudinal  layer  at  right  angles  to  it;  the  latter  forms  longitudinal  ridges  in  the  contracted  heart. 
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467a.  The  atrioventricular  bundle  and  its  distri¬ 
bution  in  the  right  ventricle. 


(The  wall  of  the  atrium  and  of  the  ventricle  has  been  partly  removed.  The  atrioventricular 
bundle  has  been  exposed  by  removal  of  the  endocardium  and  of  the  muscle  layer  covering  it.) 


The  musculature  of  the  left  ventricle  is  distinctly  thicker  than  that  of  the  right.  Its 
fibres  arise  from  the  annulus  fibrosus  sinister  and  run  downward  (in  layers  and  interwoven 
in  slightly  spiral  turns)  on  the  anterior,  left  and  posterior  surface  of  the  left  ventricle  in  a 
direction  similar  to  that  taken  by  the  vortex  fibres,  though  always  less  perpendicularly.  Behind, 
the  fibres  enter  into  the  septal  wall  and  run  forward  in  it.  Then  a  part  of  them  turns  into 
the  depth  and  bend  around  into  the  anterior  papillary  muscle;  another  part  runs  farther  in 
the  anterior  and  left  ventricular  wall  and  ascends  partly  in  the  posterior  papillary  muscle, 
partly  alongside  of  it  to  the  region  of  the  trigonum  fibrosum  dextrum.  Next  to  the  external 
oblique  fibres  in  the  middle  are  those  which  are  arranged  approximately  horizontally,  that  is, 
at  right  angles  to  the  axis  of  the  heart,  and,  next  to  these  in  the  inner  layer,  are  the  fibres 
that  run  again  obliquely,  but  in  an  opposite  direction  to  the  external  (in  right  handed  screw-like 
turns,  that  is  in  front  from  the  right  and  below  to  the  left  and  upward)  (see  Fig.  467).  Thus, 
in  general,  the  fibres  leave  the  heart’s  apex  free;  this  apex  is  thin-walled,  and  is  formed  only 
by  the  vortex  fibres.  The  fibres,  that  run  toward  the  base  at  the  internal  surface  of  the 
ventricle  join  the  continuations  of  the  vortex  fibres  (see  page  389)  and  are  arranged  in  gentle 
screw-like  turns  that  run,  however,  nearly  parallel  to  the  long  axis  of  the  heart.  Along 
with  the  papillary  muscles  they  form  as  the  trabeculae  carneae,  numerous  long  thick  longitu¬ 
dinal  ridges,  which  are  united  by  thinner  cross  ridges  to  form  a  network.  The  septal  wall  be¬ 
low  the  ostium  arteriosum  is  the  only  part  that  is  completely  smooth;  upon  it  the  left  branch 
of  the  atrioventricular  bundle  (see  p.  389b)  runs  downward. 


The  Heart. 


389b 


A. 


Auricula  sinistra 


Left  branch  of 
the 

atrioventricular 

bundle 


Anterior  branch - 


Anterior 
papillary  muscle 


- Atrium  sinistrum 


Aorta  — 


pulmonalis 


Valvula  semilunaris  dextra 

,■>  Valvula  semilunaris  posterior 


„  •"  Septum  membranaceum 
ventriculorum 


_  Posterior 
branch 


Ventriculus 

sinister 


Posterior 
papillary  muscle 


467b.  The  atrioventricular  bundle  and  its  distri¬ 
bution  in  the  left  ventricle. 

(The  left  atrium  and  the  left  ventricle  have  been  cut  open  and  spread  apart.  The  atrio¬ 
ventricular  bundle  has  been  exposed  by  removal  of  the  endocardium.) 


The  musculature  of  the  atria  is  connected  with  that  of  the  ventricles  only  by  means 
of  a  narrow  bundle  situated  in  the  septal  wall.  This  bundle  is  known  as  the  atrioventricular 
bundle  (see  also  Fig.  467a) ;  it  is  a  part  of  the  conduction  system  of  the  heart  and  is  com¬ 
posed  of  muscle  fibres  of  a  somewhat  lighter  color  and  of  a  slight  yellowish  tint.  It  begins 
a  little  in  front  of  the  opening  of  the  sinus  coronarius,  close  behind  the  septum  membranaceum 
ventriculorum  (see  page  392),  just  above  the  upper,  sharp  margin  of  the  septum  musculare 
ventriculorum  usually  in  a  small  thickening  (Tawara's  node),  into  which  radiate  certain  bands 
of  uncertain  origin  derived  from  the  atrial  musculature  (especially  from  the  region  below  the 
opening  of  the  sinus  coronarius).  The  trunk,  1 — 2  mm.  in  thickness,  of  the  bundle  runs  out  of 
this  node  for  a  distance  of  about  1  cm.  on  the  lower  margin  of  the  septum  membranaceum 
along  the  edge  of  the  septum  musculare  (displaced  somewhat  to  the  right) ;  it  runs  forward 
and  undergoes  subdivision  into  a  right  and  a  left  branch.  The  right  branch  runs,  as  a  rounded 
bundle,  in  a  curve  that  is  slightly  convex  forward,  on  the  right  side  of  the  ventricular  septum. 
It  extends  downward,  more  or  less  hidden  in  the  muscle  mass,  just  behind  the  origin  of  the 
anterior  medial  papillary  muscle  (see  p.  396)  and  enters  the  large  trabecula  carnea,  which 
forms  a  bridge  between  the  septal  wall  and  the  large  papillary  muscle.  From  this  point  on  it 
cannot  be  followed  further  with  the  naked  eye.  The  left  branch  extends  downward  and  a  little 
to  the  left,  and,  at  the  lower  margin  of  the  septum  membranaceum  beneath  the  point  of 
attachment  of  the  valvula  semilunaris  posterior  aortae,  reaches  the  left  surface  of  the  ventri¬ 
cular  septum,  passes  obliquely  downward  and  forward  upon  it  as  a  broad  but  very  thin  band 
of  fine  fibres,  and  then  divides,  while  still  in  the  upper  third  of  the  ventricular  septum,  into 
two  branches.  Of  these  two  branches,  the  anterior  splits  up  and  passes  to  the  trabeculae,  which 
extend  to  the  base  of  the  anterior  papillary  muscle;  the  posterior,  bending  a  little  downward, 
similarly  reaches  the  base  of  the  posterior  papillary  muscle;  a  few  fibres  are  split  off  and 
become  lost  in  the  rest  of  the  trabecular  network.  The  left  branch  with  all  its  visible  branches 
lies  close  beneath  the  endocardium  and  is  partly  visible  through  it. 
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468  and  469.  Cross-sections  of  two  hearts 

between  the  upper  and  middle  third  of  the  ventricles,  perpendicular  to  the 

long  axis,  seen  from  the  apical  side. 

The  upper  heart  has  been  fixed  in  systole,  the  lower  in  diastole.  (After  L.  v.  Krehl.) 
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470.  Base  of  the  contracted  ventricles, 

after  removal  of  the  fore -chambers.  The  valves  are  closed. 

(The  outlines  of  the  distended  ventricles  are  indicated  in  red,  the  position  of  the  ostium 

arteriosum  sinistrum  being  assumed  to  be  fixed.) 

The  annuli  fibrosi  are  dense,  narrow  bands  of  connective  tissue,  which  surround  the 
ostia  venosa  at  the  base  of  thp  ventricles.  They  serve  for  the  attachment  of  the  muscular  fibres 
of  the  atria  and  of  the  ventricles,  and  from  them  arise  in  largest  part  the  valvulae  tricuspidalis 
and  bicuspidalis.  The  right  surrounds  the  ostium,  venosum  dextrum  in  the  form  of  an  oval 
closed  ring.  The  left  is  horse-shoe-shaped  surrounding  the  right,  inferior  and  left  sides 
of  the  ostium  venosum  sinistrum;  it  begins  right  and  left  at  the  root  of  the  aorta  in  a  nodular 
thickening  on  either  side,  the  trigonum  fibrosum;  between  these  the  anterior  cusp  of  the  valvula 
bicuspidalis  arises  directly  from  the  membranous  wall  of  the  root  of  the  aorta. 

The  differences  between  the  contracted  and  dilated  ventricles  are  as  follows 
(see  also  Figs.  462 — 465,  468  and  469) : 

In  the  dilated  ventricles  the  diameter  of  the  base  is  nearly  the  same  as  that  of  the 
long  axis;  the  form  approaches  that  of  a  hemisphere.  The  conus  arteriosus  projects  somewhat, 
the  lower  surface  in  its  left  section  projects  distinctly  convex  and  shows  in  the  middle  and 
in  its  right  section  a  furrow-shaped  shallow  depression,  particularly  marked  toward  the 
apex;  the  ostia  venosa  and  arteriosa  are  large,  the  cavities  of  the  ventricles  are  wide  open;  the 
trabeculae  carneae  extend  partly  through  the  lumen  of  the  ventricles,  and  the  musculi  papillares 
stand  out  partly  free  in  the  ventricular  cavities. 

On  maximal  contraction  of  the  ventricles,  the  diameters  of  the  base  are  markedly  shor¬ 
tened,  while  that  of  the  long  axis  diminishes  only  slightly;  the  form  is  wedge-shaped.  The  conus 
arteriosus  shortens  and  sinks  in ;  the  facies  diaphragmatica  bulges  throughout  slightly  convexly, 
and  the  furrow-shaped  depression  in  the  dilated  heart  is  still  perceptible  only  at  the  level  of  the 
apex  slightly  bent  downward;  the  sulcus  longitudinalis  anterior  has  a  more  marked  spiral 
twist,  the  ostia  venosa  are  markedly  diminished  in  size,  the  ostia  arteriosa  less  markedly,  the 
cavities  of  the  ventricles  are  represented  only  by  a  slit  (with  the  exception  of  a  space  situated 
above  the  apices  of  the  papillary  muscles);  the  trabeculae  carneae  and  the  musculi  papillares 
lie  close  to  the  walls  and  form  ridge-like  projections. 
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471.  Transverse  section  through  a  distended  heart 

approximately  parallel  to  the  facies  diaphragmatica. 

(Inferior  half  of  the  section,  viewed  from  above.) 

The  septum  ventriculorum  (interventricular  septum)  (see  also  Figs.  466,  468  and  469) 
separates  the  two  ventricles  from  one  another  completely.  It  is  muscular  in  by  far  its  largest 
part  (septum  musculare  ventriculorum),  is  formed  by  a  corresponding  portion  of  the  muscula¬ 
ture  of  each  of  the  two  ventricles  and  can  be  divided  into  its  two  components  only  by  artificial 
means.  On  contraction  it  thickens  and  the  distance  between  the  two  sulci  longitudinales  dimi¬ 
nishes.  The  septum  membranaceum  ventriculorum  (0.  T.  undefended  space)  is  a  small  area  of 
pure  connective  tissue  situated  in  the  region  of  the  atria.  Its  left  surface  is  situated  just  be¬ 
tween  and  in  front  of  the  opposed  margins  of  the  valvulae  semilunares  dextra  et  posterior  aortae 
(see  also  Figs.  467a,  467b  and  477);  its  right  surface  is  divided  into  two  parts  by  the  cuspis 
medialis  valvulae  tricuspidalis  arising  from  it;  the  posterior  part  looks  into  the  right  atrium, 
the  anterior  into  the  right  ventricle.  About  the  relations  of  the  septum  membranaceum  to  the 
atrioventricular  bundle  see  p.  389b. 
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472.  Transverse  section  through  the  valvuia 

bicUSpidalis  [mitralis].  The  valve  is  set. 

% 

(Inferior  half,  viewed  from  above.) 

The  musculi  papillares  (papillary  muscles)  (see  also  Figs.  468,  469,  471,  475  and  476) 
are  more  or  less  isolated,  bluntly  wedge-shaped  elevations  of  the  internal  muscular  layer  of  the 
ventricles.  They  vary  much  in  size  and  in  different  hearts  present  considerable  differences  in 
appearance.  From  the  tip  of  each  muscle  there  go  off  one  or  several  tendinous  threads  (chordae 
tendiueae)  of  variable  strength,  which  become  attached  partly  to  the  free  margins  (chordae 
tend,  of  the  I  order),  partly  to  the  ventricular  surface  (chordae  tend,  of  the  II  order)  of  the 
cusps  of  the  valves  guarding  the  ostia  venosa;  the  insertion  is  in  the  form  of  a  triangular  flat 
expansion.  Each  papillary  muscle  gives  off  chordae  usually  to  two  adjacent  cusps.  In  addition 
other  tendinous  threads  (chordae  tend,  of  the  III  order)  arise  directly  from  the  musculature 
of  the  ventricles  near  to  the  peripheral  margin  of  the  valves  and  become  attached  in  the  same 
way  also  to  the  ventricular  surface  of  the  cusps.  The  chordae  tendineae  are  of  unequal  length 
and  are  so  arranged  that  the  valve  is  set  when  they  are  all  put  upon  the  stretch,  and  vice  versa. 

The  valvuia  tricuspidalis  and  valvuia  bicuspidalis  [mitralis]  (see  also  Figs.  470  and 
471)  consists  each  of  a  tube-like  membrane,  which  is  attached  to  the  annulus  fibrosus  (also 
partly  to  the  wall  of  the  root  of  the  aorta  on  the  left  side)  and  is  divided  at  its  free  margin 
by  deep  incisures  into  large  sails  or  cusps  (cuspides)  and  by  less  deep  incisures  into  variably 
developed,  smaller,  intermediary  cusps.  They  are  covered  on  both  sides  by  endocardium,  contain 
in  their  peripheral  third  External  circular  and  internal  radial  muscle  fibres  which  are  connected 
with  the  musculature  of  the  fore-chambers  (see  p.  388)  and  possess  in  this  part  also  vessels. 
At  the  end  of  the  diastole  of  the  ventricles,  the  central  portions  of  the  atrial  surfaces  of  the 
cusps  become  applied  to  one  another  (the  valves  become  set);  the  closure  is  water-tight  and 
during  the  systole  becomes  gradually  ever  more  complete,  since  the  ostia  venosa  are  markedly 
diminished  in  size,  and  thus  ever  larger  sections  of  the  cusps  of  the  valves  are  applied  to 
one  another. 
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473.  Right  fore-chamber  (atrium  dextrum) 

of  a  markedly  distended  adult  heart,  viewed  from  the  right. 

(A  part  of  the  wall  of  the  atrium  has  been  removed.) 

The  atrium  dextrum  (right  fore-chamber,  0.  T.  right  auricle)  (see  also  Figs.  462—465 
and  471)  is  of  the  shape  of  an  irregular  short  cylinder.  A  groove,  variably  developed,  running 
perpendicularly  over  the  posterior  external  surface,  the  sulcus  terminalis  atrii  dextri,  and  a 
ridge  on  the  corresponding  spot  of  the  inner  wall,  the  crista  terminalis,  mark  off  a  posterior, 
medial  portion,  the  sinus  venarum  [cavarum],  which  is  derived  from  the  right  horn  of  the  sinus 
reunions  of  the  embryonic  heart  (see  also  p.  402).  It  contains  in  its  lower  and  upper  walls  the 
mouths  of  the  vv.  cavae  superior  and  inferior  and  in  general  has  smooth  walls.  Between  the 
opening  of  the  v.  cava  inferior  and  the  sulcus  coronarius  to  the  left  of  the  sulcus  terminalis 
there  is  often  visible  on  its  outer  surface  an  irregular  lumpy  projection  (appendix  auricularis 
posterior)  (see  Fig.  463).  The  posterior  wall  of  the  sinus  is  bounded  partly  by  the  atrium 
sinistrum,  being  slightly  shoved  forward  by  the  same  and  presents  there  a  transverse  ridge,  the 
tubtrculum  intervenosum  [Loweri]  (0.  T.  tubercle  of  Lower).  The  left  wall  is  formed  by  the 
septum  atriorum  (0.  T.  interauricular  septum),  which  consists  partly  of  muscle,  partly  (pars 
membranacea  septi  atriorum)  of  pure  connective  tissue.  The  latter  spot  lies  in  the  lower  part  of 
the  wall,  is  somewhat  deepened  (fossa  ovalis)  and  is  surrounded  in  front,  above  and  behind  by  a 
strong  ridge  of  muscle  (limbus  fossae  ovalis  [ Vieussenii ]).  Starting  at  the  anterior  limb  of  the 
limbus,  and  arising  from  the  inferior  wall,  is  a  thin,  often  partially  perforated,  fold  of  connective 
tissue  which  surrounds  the  mouth  of  the  v.  cava  inferior  from  in  front  and  sometimes  also  from 
the  right,  valvula  venae  cavae  [inferioris,  Eustachii ]  (O.T.  Eustachian  valve).  Just  in  front  of  it, 
in  the  angle  between  the  inferior,  left  and  anterior  walls,  lies  the  mouth  of  the  sinus  coronarius; 
it  is  only  imperfectly  closed  from  below  by  the  sickle-shaped  valvula  sinus  coronarii  [Thebesii] 
(0.  T.  coronary  valve  or  valve  of  Thebesius),  which  is  often  perforated.  The  anterior  wall 
of  the  atrium  contains  the  ostium  venosum  of  the  right  ventricle.  The  right  wall  presents 
numerous  muscular  ridges  projecting  on  the  inner  surface  (musculi  pectinati)  (see  also  Fig. 
471);  these  arise  from  the  crista  terminalis  and  extend  approximately  in  the  direction  of  the 
long  axis  of  the  heart  as  far  as  the  sulcus  coronarius;  between  them  at  the  dilated  heart 
the  wall  is  translucent. 
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474.  Right  fore-chamber  (atrium  dextrum)  of  a  fetal 

heart  (8th  month),  viewed  from  the  right. 

(A  part  of  the  wall  of  the  atrium  has  been  removed.  Magnification:  2:1.) 

Atrium  dextrum  (continued).  From  the  upper  wall  projects  the  bluntly  wedge-shaped 
auricula  dextra  (right  auricle  of  the  heart)  (0.  T.  right  auricular  appendix).  It  curves  around 
the  first  portion  of  the  aorta  ascendens  to  the  left,  is  slightly  notched  above  and  below  but 
otherwise  smooth;  it  presents  inside  numerous  irregular  crossing  muscular  columns,  trabeculae 
carneae. 

During  fetal  life  the  two  atria  communicate  with  one  another  through  an  opening,  the 
foramen  ovale ,  situated  at  the  spot  which  later  is  the  fossa  ovalis.  At  its  margin  in  front 
and  above  it  is  surrounded  by  a  horse-shoe-shaped,  powerful  band  of  muscle,  which  later  becomes 
the  limbus  fossae  ovalis,  and  behind  and  below  it  is  bounded  by  the  valvula  foraminis  ovalis 
which  rises  as  a  thin  connective  tissue  plate  from  behind  and  below  and  projects,  groove-like, 
into  the  left  atrium.  Just  after  birth,  as  soon  as  the  pressure  in  the  left  atrium  becomes  higher 
than  in  the  right,  this  valve  is  pressed  upon  the  limbus  and  fuses  with  it  almost  completely, 
occasionally,  however,  leaving  a  small  capillary  slit  open.  The  valvula  foraminis  ovalis  be¬ 
comes  accordingly  later  the  floor  of  the  fossa  ovalis;  the  anterior  concave  margin  of  the  valve 
is  often  retained  and  is  visible  inside  the  left  atrium  on  the  septal  surface  (see  p.  397). 

The  ventriculus  dexter  (right  ventricle)  (see  Figs.  462 — 466,  468—471  and  475) 
has  the  shape  of  a  wedge;  its  left  concave  surface  is  attached  to  the  right  side  of  the  left 
ventricle;  its  apex  does  not  reach  the  apex  of  the  heart.  The  base  of  the  wedge  is  hidden 
by  the  attachment  of  the  right  atrium;  the  inferior,  the  right  and  the  superior  anterior  surfaces 
lie  free;  the  latter  goes  very  gradually  over  into  the  arteria  pulmonalis,  and  in  the  distended 
heart  projects  markedly  convexly  forward  (conus  arteriosus).  On  the  inside,  marking  off  the 
conus  arteriosus  from  the  rest  (the  venous  portion)  of  the  ventricle,  is  a  muscular  projection 
crista  supravcntricularis)  which  extends,  arch-like,  from  the  chamber-base,  to  the  anterior 
medial  papillary  muscle  (see  p.  396)  or  passes  a  little  before  it;  a  slight  ridge,  which  extends 
from  the  region  immediately  behind  this  papillary  muscle  on  the  septum  in  the  direction  to  the 
apex,  to  the  roots  of  the  great  papillary  muscle,  contains  the  continuation  of  the  right  limb  of 
the  atrioventricular  bundle  (see  p.  389b).  The  venous  portion  presents  at  the  septum  a  fairly 
smooth  wall,  but  elsewhere  very  many  trabeculae  carneae  (see  p.  389).  The  ostium  venosum 
can  be  closed  by  the  valvula  tricuspidalis  (tricuspid  valve);  this  presents  (see  Fig.  47.0)  a  large 
cusp  adjoining  the  interventricular  septum  (cuspis  mcdialis),  further  a  small  cuspis  anterior 
.  corresponding  about  to  the  conus  arteriosus,  a  large  cuspis  posterior  turned  toward  the  right 
free  wall,  and,  usually,  between  the  cuspis  medialis  and  cuspis  posterior  an  additional  small 
intermediary  cusp. 
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475.  Right  ventricle  (ventriculus  dexter) 

of  a  markedly  distended  heart,  viewed  from  the  right  and  above. 

(The  largest  part  of  the  right  and  anterior  wall  has  been  removed;  the  atria  have  been  removed.) 

Ventriculus  dexter  (continued).  The  chordae  tendineae  of  the  anterior  and  posterior 
cusps  come  partly  from  a  large  papillary  muscle  which  stands  up  free  from  among  the  trabe¬ 
culae  carneae  below  the  junction  of  the  conus  arteriosus  with  the  venous  portion;  besides  this 
there  is  usually  one  smaller  (posterior  medial)  papillary  muscle  between  the  septum  and  the  in¬ 
ferior  (diaphragmatic)  wall,  as  well  as  one  very  small  (anterior  medial)  between  the  anterior 
and  medial  cusp  on  the  septum  just  below  the  crista  supraventricularis  (see  p.  395),  in  whose 
place  several  papillary  muscles  always  can  be  found;  the  medial  cusp  receives  many  chordae 
directly  from  the  septum  itself.  The  papillary  muscles  of  the  right  ventricle  present  marked  in¬ 
dividual  variations.  The  conus  arteriosus  is  more  tubular,  has  a  fairly  smooth  wall  and  goes 
over  through  the  ostium  arteriosum  into  the  a.  pulmonalis;  at  the  entrance  to  the  latter  are 
situated  the  valvulae  semilunares  arteriae  pulmonalis  anterior,  dextra,  sinistra  (semilunar 
valves  of  the  pulmonary  artery)  (see  p.  398). 
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476.  Left  ventricle  ( ventriculus  sinister) 

of  a  distended  heart,  viewed  from  in  front  and  somewhat  from  the  left. 
(The  anterior  wall  of  the  left  ventricle  has  been  almost  entirely  removed,  the  left  wall  partially 
and  with  them  also  the  anterior  papillary  muscle;  the  atria  have  been  cut  away.  A  arrow 

has  been  introduced  into  the  ostium  arteriosum.) 

The  atrium  sinistrum  (left  fore-chamber)  (0.  T.  left  auricle)  (see  Figs.  462 — 465  and 
478),  is  wedge-shaped,  broad  behind,  narrower  in  front.  At  the  junction  of  the  posterior  with 
the  lateral  surfaces,  right  and  left,  lie  the  openings  of  the  venae  pulmonales.  The  right  wall, 
formed  partly  by  the  septum  atriorum,  shows  frequently  the  concave  margin  of  the  valvula  fora- 
minis  ovalis  (see  p.  395).  The  anterior  wall  contains  the  ostium  venosum  ventriculi  sinistri. 
From  the  junction  of  the  right  with  the  superior  wall  goes  off  the  zigzag-curved  auricula  sinis¬ 
tra  (left  auricle  of  the  heart)  (0.  T.  left  auricular  appendix)  which  curves  around  the  a.  pul¬ 
monalis  from  the  left  and  reaches  as  far  as  its  anterior  surface.  This  left  auricular  appendix 
contains  iuside  it  numerous  interlacing  trabeculae  carneae;  otherwise  the  wall  of  the  atrium 
is  smooth  inside. 
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477.  Valvulae  semilunares  aortae,  opened  up. 

(The  left  ventricle  and  the  aorta  have  been  opened  by  a  cut  passing  between  the  right  and  the 

left  valve;  the  walls  have  been  spread  apart.) 

The  ventriculus  sinister  (left  ventricle)  (see  Figs.  462—472  and  476)  has  the  shape 
of  an  egg,  the  large  end  of  which  is  directed  toward  the  right  and  backward  and  contains  the 
ostia  venosum  et  arteriosum;  the  other  end  forms  the  apex  of  the  heart.  As  regards  the  inner 
surface  see  also  p.  389a.  The  ostium  venosum  is  guarded  by  the  valvula  bieuspidalis  [mitralis] 
(biscupid  or  mitral  valve).  This  consists  of  two  large  cusps  and  usually  two  small  intermediary 
cusps;  of  the  larger  cusps,  the  cuspis  anterior,  situated  to  the  left  and  behind,  arises  from 
the  annulus  tibrosus  sinister;  the  cuspis  anterior,  situated  to  the  right  and  in  front,  comes 
however  only  partially  from  the  annulus  fibrosus  sinister,  having  its  origin  chiefly  from  that 
connective  tissue  portion  of  the  root  of  the  aorta  which  extends  between  the  trigona  fibrosa, 
so  that  the  ventricular  surface  of  this  cusp  goes  over  directly  into  this  part  of  the  wall  of  the 
aorta  (see  also  Figs.  471  and  476).  The  chordae  tendineae  come  from  two  papillary  muscles, 
an  anterior  and  a  posterior  one,  each  of  which  can  in  turn  be  divided  into  several  wedges;  both 
muscles  are  developed  from  the  left  wall  and  correspond  in  their  position  approximately  to  the 
sinistra,  posterior;  the  posterior  portion  of  the  left  valve  and  the  left  portion  of  the  posterior 
valve  arise  from  the  membranous  part,  the  other  parts  of  these  valves  and  the  right  valve  from 
the  muscular  part  of  the  root  of  the  aorta. 

Each  valvula  semilunaris  presents  just  below  the  middle  of  its  concave,  free  margin 
a  small  nodular  thickening,  nodulus  valvulae  semilunaris  [Arantii],  and  on  both  sides  of 
this,  near  the  margin,  a  sickle-shaped,  thinner  portion,  lunula  valvulae  semilunaris,  by  means 
of  which  it  lies  against  the  neighboring  valve. 

The  small  or  pulmonary  circulation  consists  of  the  a.  pulmonalis,  the  vv.  pulmonales 
and  their  branches. 

The  a.  pulmonalis  (see  Figs.  462—464,  478,  680  and  681)  extends  on  the  left  side  of 
the  aorta  ascendens  obliquely  to  the  left  and  backward  and  divides  below  the  arcus  aortae  into 
a  ramus  dexter  and  a  ramus  sinister.  The  former  goes  below  the  arcus  aortae  behind  the 
aorta  ascendens  and  v.  cava  superior,  in  front  of  the  bronchus  dexter  to  the  hilus  of  the  right 
lung;  the  r.  sinister  runs  in  front  of  the  bronchus  sinister  and  the  aorta  thoracalis  to  the  left 
lung.  In  the  prolongation  of  the  main  stem  a  band  of  elastic-connective  tissue,  the  ligamentum 
arteriosum,  the  remains  of  the  obliterated  ductus  arteriosus  [Botalli],  extends  to  the  concave, 
anterior  wall  of  the  end  of  the  arcus  aorta  (see  p.  491). 

The  vv.  pulmonales  (see  Figs.  478,  671,  672,  680  and  681)  come  from  the  hilus  pul¬ 
monalis  on  each  side  and  open  into  the  atrium  sinistrum.  They  run  on  both  sides  in  front  of 
the  main  branches  of  the  a.  pulmonalis  and  in  front  of  the  bronchi;  in  addition  the  right  veins 
go  behind  the  v.  cava  superior  and  the  atrium  dextrum,  the  left  in  front  of  the  aorta  thoracalis. 


The  Heart. 


399 


V.  anonyma  sinistra 
|  Trachea 
|  1  Arcus  aortae 

Ligamentum  arteriosum 

I  Ramus  sinister  a.  pulmonalis 

V.  subclavia 
I 


l 

Pulmo  sinister 
Yv.  pulmonales  sinistrae 


Costa  I 


V.  tliyreoidea  ima 

I 

V.  azygos  | 

Ramus  dexter  a.  pulmonalis  i  | 
V.  jugularis  interna 
A.  subclavia 
Y.  subclavia 


Pulmo  dexter  ! 

Vv.  pulmonales  dextrae 


V.  cava  superior  I 

Atrium  sinistrum 


j  A.  pulmonalis 

Aorta  ascendens 


478.  Position  of  the  great  vessels, 

%  viewed  from  in  front. 

(Pieces  have  been  cut  out  of  the  v.  cava  superior,  aorta  and  a.  pulmonalis;  the  heart  has  been 

turned  downward,  so  that  the  apex  looks  downward.) 


400 


The  Heart. 


A.  anonyma 
* 


I  4f~'~  A.  subclavia  sinistra 

*  M  Ww- -  A.  carotis 


communis  sinistra 


•f* - - Arcus  aortae 


V.  cava  superior—- _ _ 


Aorta  ascendons— - - — 


Atrium  dextrum _ 


A.  coronaria 
[cordis]  dextra - 


Conus 

arteriosus 

Sulcus 

coronarius 


Ventriculus  dexter-  -  — 


4 - Atrium  sinistrum 


_  _  A.  coronaria  [cordis] 
sinistra 


Ramus  circumflexus 


Ramus  descen- 
dens  anterior 


Sulcus 

- longitudinalis 

anterior 


Ventriculus 

sinister 


479.  The  arteries  of  the  heart, 

viewed  from  above  and  in  front. 

(The  ostium  arteriosum  dextrum  and  the  a.  pulmonalis  have  been  removed.) 

The  a.  coronaria  [cordis]  dextra  (right  coronary  artery)  (see  also  Fig.  480)  arises 
in  the  right  sinus  aortae  [Valsalvae]  (see  Figs.  477  and  484),  runs  at  first  between  the  right 
auricular  appendix  and  the  conus  arteriosus,  then  in  the  sulcus  coronarius  first  to  the  right  and 
then  upon  the  facies  diaphragmatica  to  the  left;  finally  it  bends  around  into  the  sulcus  longi¬ 
tudinalis  posterior  and,  as  the  ramus  descendens  posterior ,  arrives  close  to  the  apex  of  the  heart. 
It  gives  off  large  branches  to  the  right  ventricle,  small  branches  to  the  right  atrium  and  (from 
the  r.  descendens  posterior)  to  the  left  ventricle  and  to  the  septum  ventriculorum. 
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480.  The  arteries  of  the  heart,  viewed  from  below. 


The  a.  coronaria  [cordis]  sinistra  (left  coronary  artery)  (see  also  Fig.  479)  arises 
from  the  left  sinus  aorta  [Valsalvae]  (see  Figs.  477  and  484),  is  usually  larger  than  the  right 
and  divides  just  after  its  origin  into  two  branches.  The  ramus  descendens  anterior  extends  at 
first  behind  the  a.  pulmonalis,  then  to  the  left  from  it,  covered  by  the  left  auricular  appendix, 
to  the  sulcus  longitudinalis  anterior,  in  which  it  runs  as  far  as  the  incisura  [apicis]  cordis, 
usually  going  over  upon  the  facies  diaphragmatica;  it  gives  off  larger  branches  to  the  septum 
ventriculorum  and  the  left  ventricle  and  smaller  branches  to  the  right  ventricle.  The  ramns 
circumflexus,  hidden  below  the  left  auricular  appendix,  goes  in  the  sulcus  coronarius  first 
to  the  left,  then  upon  the  facies  diaphragmatica  to  the  right  and  does  not  reach  the  sulcus 
longitudinalis  posterior;  it  gives  off  larger  branches  to  the  left  ventricle  and  smaller  ones  to 
the  left  atrium. 

Both'aa.  coronariae  vary  not  rarely  in  as  much  that  the  ramus  circumflexus  of  the  left 
reaches  on  the  facies  diaphragmatica  as  far  as  to  its  right  margin  (and  thereby  gives  off  the  r. 
descendens  posterior),  or  that  the  right  may  run  as  far  as  the  left  margin;  in  the  first  case  the 
right,  in  the  last  case  the  ramus  circumflexus  of  the  left  is  shortened  accordingly. 

Both  aa.  coronariae  anastomose  with  one  another  by  means  of  innumerable  minute 
branches,  usually  inside  the  muscle,  more  rarely  on  the  outer  surface  just  beneath  the  epicardium. 
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481.  The  veins  of  the  heart,  viewed  from  below. 

Most  of  the  veins  of  the  heart  open  into  the  sinus  coronarius.  This  lies  on  the  facies 
diaphragmatica  in  the  sulcus  coronarius,  extends  to  the  left  as  far  as  the  opening  of  the  v. 
obliqua  atrii  sinistri  [Marshalli]  and  opens  at  the  right  into  the  right  atrium  (see  Fig.  473); 
it  arises  from  the  cross-piece  of  the  embryonic  sinus  reuniens  (see  also  p.  394)  and,  as  such, 
possesses  cross-striped  (cardiac)  muscle  fibres.  The  vein  openings  into  the  sinus  are  partly  closed 
at  their  mouths  by  valves,  which,  elsewhere,  are  absent.  All  the  veins  of  the  heart  anastomose 
with  one  another. 

The  v.  cordis  parva  opens  from  the  right  into  the  sinus;  it  runs  in  the  sulcus  coro¬ 
narius  and  comes  partly  from  the  right  ventricle,  partly  from  the  right  atrium. 

The  v.  cordis  media  extends  in  the  sulcus  longitudinalis  posterior  from  the  apex  of  the 
heart  to  the  base;  it  receives  its  branches  from  both  ventricles  and  from  the  septum  ventri- 
culorum  and  opens  from  the  right  into  the  sinus. 

The  v.  obliqua  atrii  sinistri  [Marshalli]  (0.  T.  oblique  vein  of  Marshall)  runs  downward 
as  a  small  branch  on  the  left  6ide  of  the  left  atrium  in  front  of  the  pulmonary  veins  and 
opens  from  the  left  into  the  sinus.  It  connects  above  with  the  fine,  fibrous  ligamentum  venae 
cavae  sinistrae  (see  Fig.  463)  which  runs  downward  from  the  v.  anonyma  sinistra  in  front  of 
the  left  pulmonary  vessels  and  giv«s  rise  to  a  low  fold  of  the  epicardium ?■  together  with  this 
ligament  the  v.  obliqua  atrii  sinistr.'  is  a  remmant  of  the  embryonic  v.  cava  sinistra. 
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482.  The  veins  of  the  heart,  viewed  from  above  and  in  front. 

The  veins  of  the  heart  (continued)  (see  also  Fig.  481). 

The  v.  posterior  ventriculi  sinistri,  on  the  left  side  of  the  heart,  receives  branches  from 
the  left  ventricle  and  opens  into  the  v.  cordis  magna  or  to  the  right  into  the  sinus  coronarius. 

The  v.  cordis  magna  arises  at  the  apex  of  the  heart,  runs  at  first  in  the  sulcus  longi¬ 
tudinalis  anterior  toward  the  base,  then  in  the  sulcus  coronarius  around  the  left  surface  to 
the  sinus  coronarius;  it  collects  its  blood  partly  from  the  right,  but  chiefly  from  the  left 
ventricle,  from  the  septum  ventriculorum  and  from  the  left  fore -chamber. 

The  vv.  cordis  anteriores,  varying  in  number,  upon  the  right  ventricle,  open  at  the 
sulcus  coronarius  directly  into  the  right  atrium. 

The  vv.  cordis  minimae  open  directly  into  the  cavities  of  the  right  and  left  heart  by 
means  of  the  foramina  venarum  minimarum  [Thebesii]  (see  Fig.  471). 
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483.  The  heart,  viewed  from  the  right  and  in  front,  showing 
the  place  where  the  pericardium  is  reflected. 

(The  large  arteries  have  been  drawn  away  somewhat  from  the  atria.) 

The  pericardium  (see  also  Figs.  678 — 683)  is  a  serous  sack,  closed  on  all  sides,  which 
presents  a  visceral  layer,  epicardium,  firmly  attached  to  the  heart  muscle,  and  a  parietal 
layer.  Between  the  two  layers  is  a  small  slit-like  space  in  which  are  contained  several  grams 
of  a  clear  serous  fluid,  the  liquor  pericardii. 

The  epicardium  (see  also  Figs.  462  and  463)  covers  completely  the  free  surface  of  the 
ventricles  of  the  heart  and  contains  deposits  of  fat  of  variable  size  along  the  vessels.  The 
atria  are  also  covered  on  their  free  surface  in  large  part  by  the  epicardium,  only  the  posterior 
surface  of  the  left  and  a  narrow,  vertical  strip  of  the  right  atrium  remaining  free  from  it;  the 
v.  cava  superior  is  covered  by  it  for  a  distance  of  one  little  finger’s  breadth;  the  v.  cava  inferior 
and  vv.  pulmonales  are  covered  by  it  only  at  the  point  where  they  open  into  the  heart.  The 
a.  pulmonalis  and  aorta  ascendens  are  connected  with  one  another  by  connective  tissue,  are 
covered  in  common  by  the  epicardium  and  are  separated  from  the  anterior  wall  of  the  atria 
by  a  slit,  the  sinus  transversus  pericardii,  which  is  closed  above  and  below  but  open  to  the 
right  and  to  the  left.  The  epicardium  is  reflected  into  the  parietal  layer  of  the  pericardium 
along  the  junction  between  the  aorta  ascendens  and  the  arcus  aortae,  as  wrell  as  over  the 
bifurcation  of  the  a.  pulmonalis. 


The  Aorta. 
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484.  Aortic  arch  with  its  branches, 

viewed  from  the  left  and  in  front. 

(After  a  plaster  mould.) 

Pericardium  (continued)  (see  Figs.  483,  678 — 683).  The  parietal  layer  is  fused,  on  its 
lower  surface,  firmly  with  the  diaphragm,  on  the  posterior  surface  loosely  with  the  oesophagus 
and  the  aorta  thoracalis;  to  the  right  and  left  it  is  intimately  united  with  the  pleura  pericardiaca. 
In  front  it  is  partly  covered  by  the  thymus  and  loosely  connected  with  it;  it  lies  in  part  just 
behind  the  corpus  sterni  and  is  fastened  to  it  by  several  powerful,  tendinous  bands  of  fibres, 
the  ligamenta  sternopericardiaca  (not  illustrated),  as  well  as  by  loose  connective  tissue. 

The  aorta  runs,  from  the  ostium  arteriosum  sinistrum,  at  first,  upward  (aorta  ascen¬ 
dens);  it  then  bends  around  backward  (arcus  aortae),  and  goes  finally  downward  (aorta  des- 
cendens),  above,  in  front  of  the  thoracic  spine  (aorta  thoracalis),  below,  in  front  of  the  lumbar 
spine  (aorta  abdominalis).  It  ends  in  front  of  the  lower  margin  of  the  4th  lumbar  vertebra,  a 
little  below  the  navel. 

The  beginning  of  the  aorta  ascendens  (see  also  Figs.  461,  462,  478  and  479)  lies 
behind  that  of  the  a.  pulmonalis  and  presents  a  flask-like  swelling  (bulbus  aortae)  with  three 
smaller  bulgings  (sinus  aortae  [Valsalvae] ),  of  which  each  corresponds  to  one  valvula  semi¬ 
lunaris  aortae.  Thence  the  aorta  passes  upward  and  turns  only  a  little  to  the  right  and  for¬ 
ward;  it  lies  behind  the  right  auricular  appendix  of  the  heart  and  ascends  in  the  median  plane 
behind  the  corpus  sterni^  on  the  right  side  of  the  a.  pulmonalis  and  on  the  left  side  of  the  v.  cava 
superior;  behind,  it  adjoins  the  left  atrium  and  the  ramus  dexter  a.  pulmonalis.  The  only  larger 
branches  given  off  by  it  arc  the  two  aa.  coronariae  [cordis]  (sec  pp.  400  and  401). 
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A.  maxillaris  interna 

A.  transversa  faciei 


A.  temporalis  superficialis 

I 


Ramus  auricularis 


Rete  acromiale 


i 

Ramus  cutaneus  a.  mammariae  internae 


A.  cervicalis  ascendens 

Ramus  profundus 

Ramus  spinalis  — 

M.  scalenus  medius - 

M.  scalenus  anterior 


A.  cervicalis 
superficialis 


Ramus  acromialis 


i 

A.  axillaris  A.  thoracoacromialis 


Branch  to  the  skin — 


A.  auricularis  post.  — 

M.  digastricus  — 

(venter  posterior) 

A.  occipitalis - 

M.  sternocleidoinasL  — 

A.  sternocleidomast.  — 

R.  descendens  n.  XII~~ 

V.  jugularis  interna  — 

A.  carotis  externa - 

A.  carotis  interna  — 


A.  infra  - 
orbitalis 


A.  mentalis 

A.  maxillaris 
externa 

A.  sub- 
mentalis 

_  N.  hypo- 
gloasus 

•'-«A.  lingualis 
Ramus  hyoideus  a.  lingualis 
Ramus  hyoideus  a.  thyreoid. 
A.  laryngea  superior  [sup 

A.  thyreoidea  superior 
R.  sternocleidomastoideus 


A.  carotis  communis 


A.  thyreoidea  inferior 


A. transversa  scapulae 
^Truncus  thyreocervicalis 

V.  jugularis  interna 


Ramus  occipitalis - 1 


485.  Superficial  arteries  of  the  neck, 

viewed  from  the  right  and  somewhat  from  in  front. 

(The  head  is  bent  somewhat  backward;  the  parotid  gland  has  been  completely  removed;  the  mm 
pectoralis  major,  sternocleidomastoideus  and  the  muscles  of  the  face  have  been  partially  removed.) 

The  arcus  aortae  ( aortic  arch)  (see  Figs.  478,  484,  607,  681  and  682)  arches  upward, 
being  convex,  from  before  backward,  and  at  the  same  time  somewhat  to  the  left,  crossing  the 
point  of  division  of  the  a.  pulmonalis  and  the  bronchus  sinister;  on  the  right  it  lies  upon  the 
trachea  just  above  its  bifurcation;  its  highest  convexity  reaches  to  the  level  of  the  breast-bone 
junction  of  the  first  rib;  below  it  ends  on  the  left  side  of  the  body  of  the  4th  thoracic  vertebra. 

From  the  upper  wall  of  the  aortic  arch  go  off:  a.  anovyma,  a.  carotis  communis  sinistra 
and  a.  subclavia  sinistra. 


Arteries  of  the  Neck. 
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At  the  junction  of  the  arcus  aortae  with  the  aorta  thoracalis  there  is  frequently  a  con¬ 
striction,  the  isthmus  aortae,  and,  just  beyond  this,  an  oblong  expansion,  the  aortic  spindle 
(6ee  Fig.  484).  Both  formations  are  especially  well  marked  when  the  vessel  is  much  curved. 

A*  anonym  a  (innominate  artery)  (see  Figs.  478,  500  and  607)  runs  obliquely  in  front 
of  the  trachea  from  the  left  and  below  to  the  right  and  upward,  covered  in  front  by  the  venae 
anonymae;  it  divides  behind  the  articulatio  sternoclavicularis  dextra  and  somewhat  above  it 
into  the  a.  carotis  communis  dextra  and  the  a.  subclavia  dextra. 

A.  carotis  communis  (common  carotid  artery)  (see  also  Figs.  358,  486,  492,  500 
537  and  540)  runs  (left  behind  the  articulatio  sternoclavicularis),  at  first  on  the  right  somewhat 
farther  forward,  on  the  lateral  side  of  the  trachea  and  oesophagus,  then  behind  the  lobe  of  the 
thyroid  gland,  in  front  of  the  mm.  scaleni  and  longus  colli,  upward  and  somewhat  backward  and 
divides  near  the  cornu  superius  of  the  cartilago  thyreoidea  into  the  a.  carotis  externa  and  the 
a.  carotis  interna.  It  is  accompanied  in  front  and  lateralward  by  the  v.  jugularis  interna,  in 
front  by  the  ramus  descendens  n.  hypoglossi,  behind  by  the  n.  vagus,  and  is  partially  covered 
by  the  mm.  sternocleidomastoideus,  sternohvoideus,  sternothyreoideus  and  omohyoideus. 

A.  carotis  externa  (external  carotid  artery)  (see  also  Figs.  489,  490  and  492)  passes 
almost  straight  upward,  partly  covered  by  the  venter  posterior  of  the  m.  digastricus  and  by 
the  m.  stylohyoideus,  runs  along  the  posterior  margin  of  the  ramus  mandibulae  on  its  medial 
surface  (surrounded  generally  on  all  sides  by  the  glandula  parotis)  and  divides  at  the  collum 
mandibulae  into  its  two  terminal  branches:  a.  temporalis  superficialis  and  a.  maxillaris  interna. 
It  is  partly  covered  by  the  v.  facialis  communis  and  by  the  n.  hypoglossus.  Branches: 

1.  A.  thyreoidea  superior  (superior  thyroid  artery)  (see  also  Figs.  486,  492  and 
500)  arises  from  the  anterior  wall  of  the  point  of  division,  sometimes  even  somewhat  more 
deeply;  runs  in  a  curve  forward  and  downward  to  the  upper  end  of  the  lateral  lobe  of  the 
thyroid  gland,  covered  partly  by  the  venter  superior  of  the  m.  omohyoideus.  Branches: 

a)  Ramus  hyoideus  upward  to  the  hyoid  bone. 

b)  Ramus  sternocleidomastoideus  lateralward  and  downward  to  the  m.  sternocleidomast.. 

c)  A.  laryngea  superior  perforates  the  membräna  hyothyreoidea,  being  covered  by  the 

m.  thyreohyoideus,  and  anastomoses  on  the  lateral  surface  of  the  laryngeal  muscles 
with  the  a.  laryngea  inferior  (from  the  a.  thyreoidea  inferior)  and  with  a  branch  of  d). 

d)  Ramus  cricothyreoideus  (see  Figs.  486  and  500),  in  front  of  the  m.  cricothyreoideus  and 

the  lig.  cricothyreoideum  medianward;  under  the  cartilago  thyreoidea  it  gives  a 
branch  to  the  laryngeal  muscles  (see  c)  and  anastomoses  with  that  of  the  other  side. 

e)  and  f)  Ramus  anterior  and  ramus  posterior,  to  the  anterior  and  posterior  surface  of 

the  thyroid  gland;  both  break  up  into  numerous  rami  glandular  es  (to  the  gland). 

2.  A.  lingualis  (lingual  artery)  (see  also  Figs.  486  and  492)  goes  off,  at  the  level  of 
the  greater  cornu  of  the  hyoid  bone,  from  the  anterior  wall,  extends  in  a  curve  upward  upon 
the  m.  constrictor  pharyngis  medius,  then,  parallel  to  and  above  the  hyoid  bone,  medially  to 
the  m.  hyoglossus  forward  upon  the  m.  longitudinalis  inferior  and  the  m. genioglossus.  Branches: 

a)  Ramus  hyoideus  downward  to  the  lateral  surface  of  the  hyoid  bone. 

b)  Rami  dorsales  linguae,  double  or  single,  on  the  medial  surface  of  the  m.  hyoglossus, 

upward  to  the  region  of  the  root  of  the  tongue  and  the  tonsil. 

c)  A.  sublingualis  arises  at  the  anterior  border  of  the  m.  hyoglossus,  runs  between  the 

m.  mylohoideus  and  the  m.  genioglossus  below  the  glandula  sublingualis  forward, 
supplies  the  floor  of  the  mouth  and  the  gums  of  the  anterior  teeth;  it  anastomoses 
through  the  m.  mylohyoideus  with  the  a.  submentalis. 

d)  A.  profunda  linguae  (O.  T.  ranine  artery),  very  tortuous,  runs  upward  and  forward 

between  the  m.  longitudinalis  inferior  and  the  m.  genioglossus;  it  anastomoses  above 
the  frenulum  linguae  with  that  of  the  other  side. 

3.  .A.  maxillaris  externa  (external  maxillary  artery)  (O.  T.  facial  artery)  (see  also 
Figs.  487  and  492)  arises,  close  above  the  a.  lingualis  (sometimes  in  common  with  it),  from  the 
anterior  wall,  covered  by  the  venter  posterior  of  the  m.  digastricus  and  by  the  m.  stylohyoideus; 
it  runs  forward  in  a  S- shaped  curve  on  the  medial  and  upper  surface  of  the  glandula  sub- 
maxillaris,  between  it  and  the  lower  jaw,  then  bends  around  the  basis  mandibulae  to  the  anterior 
margin  of  the  m.  masseter  and  passes,  very  tortuous,  upon  the  mm.  buccinator  and  caninus  to 
the  side  of  the  nose.  In  the  face  it  is  covered  by  the  platysma,  mm.  risorius,  zygomaticus  and 
quadratus  labii  superioris,  separated  from  the  latter  by  the  v.  facialis  anterior.  Branches: 

a)  A.  palatina  ascendens  (O.  T.  ascending  or  anterior  palatine  artery)  (see  Figs.  486  and 

492)  arises  near  the  origin  (frequently  from  the  a.  carotis  externa  or  a.  pharyngea 
ascendens),  runs  upward  upon  the  m.  stylopharyngeus,  then  between  this  muscle 
and  the  m.  styloglossus,  then  upon  the  m.  constrictor  pharyngis  superior  to  the  me¬ 
dial  surface  of  the  m.  tensor  veli  palatini;  it  supplies  the  soft  palate  and  the  pharynx. 

b)  Ramus  tonsillaris  (see  Fig.  492),  frequently  a  branch  of  a),  runs  upon  the  m.  con¬ 

strictor  pharyngis  superior  to  the  ton6illa  palatina  and  to  the  soft  palate. 
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The  arteries  of 
the  larynx  and 
of  the  tongue, 

viewed  from  the  rierht. 


(The  lamina  dextra  of  the  cartilago  thyreoidea,  the 
right  half  of  the -lower  jaw  and  the  m.  hyoglossus 
have  been  partially  removed.) 

3.  A.  maxillaris  externa  (continued): 

c)  A.  submentalis  (see  Fig.  485)  runs  under  them, 
mylohyoideus,  between  it  and  the  glandula 
submaxillaris,  forward  to  the  region  of  the 
chin ;  it  anastomoses  with  the  a.  sublingualis, 

d)  Rami  glandulares,  arising  partly  from  c),  to  the  glandula  submaxillaris. 
c)  A.  labialis  inferior  (0.  T.  inferior  coronary  artery)  (see  Fig.  487)  arises  below  the  angle 
of  the  mouth,  runs  medianward  in  the  lower  lip  in  the  m.  orbicularis  oris,  close  to 
the  mucous  membrane,  and  forms  a  broad  anastomosis  with  that  of  the  other  side. 

f)  A.  labialis  superior  (0.  T.  superior  coronary  artery)  (see  Fig.  487)  arises  at  the  angle 

of  the  mouth,  runs  in  the  upper  lip  like  e)  in  the  lower;  branches  to  the  nasal  septum. 

g)  A.  angularis  (seo  Fig.  487),  the  terminal  branch,  ascends  almost  vertically  along  the 

lateral  margin  of  the  nose  and  anastomoses  with  the  a.  dorsalis  nasi  (from  the  a. 
ophthalmica). 

4.  A.  temporalis  superficialis  (superficial  temporal  artery)  (see  Figs.  485,  487 — 489) 
ascends  behind  the  proc.  condyloideus  mandibulae,  in  front  of  the  tragus,  over  the  root  of  the 
zygoma;  it  is  covered  at  first  by  the  glandula  parotis,  and  then,  very  tortuous,  lies  upon 
the  fascia  temporalis  and  galea  aponeurotica;  it  divides  above  the  ear  into  its  two  terminal 
branches,  ramus  frontalis  and  ramus  parietalis.  Branches: 

a)  Rami  parotidei,  in  part  also  directly  from  the  a.  carotis  externa,  to  the  parotid  gland. 

b)  A.  transversa  faciei  (0.  T.  transverse  facial  artery),  runs  forward  to  the  cheek  directly 

upon  the  m.  masseter,  just  below  the  zygoma,  covered  behind  by  the  parotid  gland. 

c)  Rami  auriculares  anteriores,  3 — 4,  to  the  auricle  and  to  the  external  auditory  canal. 

d)  A.  temporalis  media  (medial  temporal  artery)  (see  Fig.  489)  perforates  the  fascia  tem¬ 

poralis  just  above  the  root  of  the  zygoma,  runs  upward  in  the  sulcus  a.  temporalis 
mediae  of  the  temporal  bone  and  is  distributed  in  the  m.  temporalis. 

e)  A.  zygomaticoorbitalis,  above  the  zygoma,  to  the  upper  margin  of  the  orbit. 

f)  Ramus  frontalis  (0.  T.  anterior  terminal  branch),  is  tortuous  and  extends  first  for¬ 

ward  and  upward,  then  backward  upon  the  m.  epicranius. 

g)  Ramus  parietalis  (0.  T.  posterior  terminal  branch),  tortuous,  backward  and  upward, 
f)  and  g)  form  a  rich  anastomotic  network  with  one  another,  with  the  aa.  frontales  and  occipitales. 


A.  occipitalis 


A.  palatina  ascendens 
A.  carotis  externa  | 
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•A.  labialis  inferior 


— A.  sub  mentalis 

i 

I 

A.  maxillaris  externa 


Branch  of  the 
a.  auricularis  posterior 


A.  angularis 
A.  labialis  superior 


Ramus 

parietalis 


A.  frontalis 
A.  supraorbitalis 
--Ramus  frontalis 


A.  zygomatico- 
orbitalis 

A.  dorsalis  nasi 

A.  transversa 
faciei 

A.  infra- 
■"orbitalis 


A.  temporalis 
superficialis 


Ramus  _ 
occipitalis 


Ramus 

auricularis 


Rami  auriculares 
anteriores 

A.  occipitalis 


Glandula  parotis 


487.  Superficial  arteries  of  the  face,  viewed  from  the  right. 

(The  platysma,  m.  risorius  and  m.  quadratus  labii  superioris  have  been  removed.) 

5.  A.  sternocleidomastoidea  (see  Fig.  485)  arises,  at  the  same  level  as  the  a.  maxil¬ 
laris  externa  (often  from  6.),  from  the  outer  wall  and  goes  in  a  curve,  in  front  of  the  n.  hypo- 
glossus  and  the  v.  jugularis  interna,  lateral-  and  downward  to  the  m.  sternocleidomastoideus. 

6.  A.  occipitalis  (see  Fig.  489),  somewhat  above  the  previous  artery,  from  the  posterior 
wall,  runs  at  first  upward  upon  the  v.  jugularis  interna,  covered  by  the  venter  posterior  of  the 
m.  digastricus;  then  it  goes  backward  in  the  sulcus  a.  occipitalis  between  the  m.  rectus  capitis 
lateralis  and  the  venter  posterior  m.  digastrici,  then  between  the  mm.  splenius  capitis  and  semi- 
spinalis  capitis;  finally  it  bends  upward  and  arrives  between  the  insertions  of  the  mm.  trapezius 
and  sternocleidomastoideus  at  the  linea  nuchae  superior  upon  the  m.  epicranius.  Branches: 

a)  Rami  musculares  to  the  m.  sternocleidomast.  and  neighboring  muscles;  among  those 
aa)  Ramus  descendens,  downward  between  the  mm.  splenius  capitis  and  semispinalis  capitis. 

b)  Ramus  mastoideus  through  the  foramen  mastoideum  to  the  dura  mater  (see  also  Fig,  490). 

c)  Ramus  auricularis  obliquely  upward  and  forward  toward  the  ear. 

d)  Rami  occipitales,  very  tortuous,  upward;  those  of  the  two  sides  anastomose  with  one 

another  and  with  the  aa.  temporales  superficiales.  A  small  branch,  the  ramus  menin- 
geus,  goes  through  the  foramen  parietale  to  the  dura  mater. 

7.  A.  auricularis  posterior  (posterior  auricular  artery)  (see  Figs.  485  and  489), 
above  the  preceding  from  the  posterior  wall,  runs,  covered  by  the  glandula  parotis,  on  the  upper 
margin  of  the  venter  post.  m.  digastrici,  upward  and  in  front  of  the  proc.  mastoideus  behind  the 
ear.  Branches: 
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Ramus 
parietalis 
a.  temporalis 
superficialis 


Ramus  frontalis  a.  tem- _ 

poralis  superficialis 


Ramus  meningeus 
a.  occipitalis 


A.  supraorbitalis 


|  A.  frontalis 


Rami  occipitales  a.  occipitalis' 


488.  Arteries  of  the  roof  of  the  skull,  viewed  from  above. 

7.  A.  auricularis  posterior  (continued): 

a)  A.  stylomastoidea  (see  Figs.  492  and  493)  goes  through  the  foramen  stylomastoideum 

into  the  canalis  facialis,  there  gives  off  branches  backward  to  the  cellulae  mastoideae 
(rami  mastoidei),  forward  to  the  m.  stapedius  (ramus  stapedius)  and  through  the 
canaliculus  chordae  tympani  into  the  middle  ear  (a.  tympanica  posterior);  it  an¬ 
astomoses  with  the  ramus  petrosus  superficialis  (from  the  a.  meningea  media) 
(see  p.  412). 

b)  Ramus  auricularis  (0.  T.  anterior  terminal  branch)  to  the  medial  surface  of  the  ex¬ 

ternal  ear,  and  partly,  perforating  it,  to  the  lateral  surface  of  the  same. 

c)  Ramus  occipitalis  (0.  T.  posterior  terminal  branch)  behind  the  ear,  upward;  it  anasto¬ 

moses  with  the  a.  occipitalis  and  the  a.  temporalis  superficialis. 
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A.  temporalis  profunda  posterior 

\ 

A.  temporalis  media 


A.  masseterica 

A.  temporalis  protunda  anterior 


Ramns 
occipitalis 
Ramus 
‘auricularis 
A.  temporalis 
superficialis 
A.  tympanica 
anterior 
A.  auricularis  profunda  -- 
Ramus  mastoideus  - 
A.  maxillaris  interna  - 


A.  auricularis  posterior- 


A.  occipitalis  -- 
M.  semispinalis  capitis 


M.  splenius  cervicis _ 


A.  sternocleidomastoidea  , 

A.  carotis  interna 
A.  carotis  exterm 


A.  maxillaris 
interna 


_A.  alveolaris 
sup.  post. 
—  -  Ramus 
pterygoideus 
A.  infraorbitalis 
__A.  meningea 
media 


A.  buccinatoria 


A.  alveolaris 
inferior 


Ramus  muscularis-- 


Ramus  descendens  - 


A.  mentalis 


489.  Deep  arteries  of  the  face,  viewed  from  the  right. 

(The  parotid  gland  has  been  entirely  removed,  the  zygoma,  the  ramus  of  the  lower  jaw  and 
the  muscles  of  the  lower  jaw  have  been  partially  removed  [see  Fig.  345];  the  canalis  man- 

dibulae  has  been  chiselled  open  in  a  part  of  its  course.) 

8.  A.  maxillaris  interna  (internal  maxillary  artery)  (see  also  Figs.  490 — 492)  runs 
medially  forward  from  the  collum  mandibulae  (1st  portion),  then,  tortuous,  forward,  median- 
ward  and  upward,  usually  on  the  lateral  surface  of  the  m.  pterygoideus  externus  between 
it  and  the  m.  temporalis  (2nd  portion)  to  the  fossa  pterygopalatina,  in  which  or  before  which 
(3rd  portion)  it  divides  into  its  terminal  branches.  Nearly  in  half  the  cases  it  lies  on  the 
medial  surface  of  the  m.  pterygoideus  externus  and  arrives  between  the  two  heads  of  this 
muscle  into  the  fossa  pterygopalatina.  Branches: 

1st  portion  (four  branches): 

a)  A.  auricularis  profunda  backward  to  the  joint  of  the  jaw,  auditory  canal  and  tym¬ 

panic  membrane. 

b)  A.  tympanica  anterior  upward  through  the  fissura  petrotympanica  [Glaseri]  into  the 

middle  ear. 

c)  A.  alveolaris  inferior  (0.  T.  mandibular  or  inferior  dental  artery)  runs  downward  and 

forward  between  the  ramus  mandibulae  and  the  m.  pterygoideus  internus  to  the 
foramen  mandibulare;  it  passes  through  the  canalis  mandibulae,  giving  off  branches 
to  the  roots  of  the  teeth,  gums  and  bone.  Branches: 

ca)  Ramus  mylohyoideus  goes  off  before  the  entrance  of  the  artery  into  the  canalis 

mandibulae  and  runs,  in  the  sulcus  mylohyoideus,  forward  and  downward. 

cb)  A.  mentalis  leaves  the  canal  through  the  foramen  mentale  and  goes  to  the  chin. 
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i  A.  meningea  media 


A.  meningea  anterior 

i 

I 

I 


A.  ethmoidalis  _ 
anterior 

A.  ethmoidalis  _  'j 
posterior 


Ramus  mastoi- 
N  deus  a.  occipitalis 
A.  occipitalis 


I 


A.  carotis  interna  (cut  away) 
A.  auricular  is  posterior 
A.  temporalis  superficialis 
A.  auricularis  profunda 
A;  tympanica  anterior 

'  A.  meningea  media 

A.  maxillaris  interna 
Ramus  meningeus  accessorius 
M.  pterygoideus  externus 
1  j  .'A.  alveolaris  inferior 
|  i  A.  canalis  pterygoidei  [Vidii] 

Ramus  mylohyoideus 


.  A.  sphenopalatina 
I  Aa.  palatinae  major  et  minores 


Aa.  nasales  posteriores  laterales 


A.  palatina  major 


490.  Arteries  of  the  skull  and  of  the  nasal  cavity, 

right  half,  viewed  from  within. 

(The  canalis  pterygoideus  and  the  canales  palatini  have  been  partly  chiselled  open.) 

8.  A.  maxillaris  interna  (see  also  Figs.  489,  491  and  492)  (continued) : 
d)  A.  meningea  media  (middle  meningeal  artery)  bends  under  the  m.  pterygoideus  externus 
upon  its  medial  surface,  passes  upward  to  the  foramen  spinosum  and  is  distributed 
inside  the  skull,  at  first  imbedded  in  the  sulci  arteriosi  of  the  sphenoid  bone  and  the 
parietal  bone,  to  the  dura  mater  of  the  frontal,  temporal  and  parietal  region.  Through 
the  fissura  orbitalis  superior  it  anastomoses  with  the  a.  lacrimalis.  Branches: 

da)  Ramus  meningeus  accessorius  goes  off  outside  the  skull,  often  directly  from  the 

a.  maxillaris  interna,  to  the  mm.  pterygoidei,  tuba  auditiva  and  its  neighborhood. 

db)  Ramus  petrosus  superficialis  (0.  T.  petrosal  branch)  (see  Fig.  493)  arises  just  above 

the  foramen  spinosum,  runs  lateralward  and  backward  to  the  hiatus  canalis  facialis 
and  anastomoses  there  with  the  a.  stylomastoidea  (from  the  a.  auricularis  posterior). 

dc)  A.  tympanica  superior  (see  Fig.  493)  arises  like  the  preceding  branch,  goes  through 

the  apertura  superior  canaliculi  tympanici  and  through  the  canalicus  tympanicus 
into  the  middle  ear  and  upon  the  promontorium. 

2nd  portion  (four  [muscular]  branches): 

e)  A.  masseterica  goes  Lateralward  through  the  incisura  mandibulae  to  the  m.  masseter. 
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A.  ethinoidalis 
anterior 


Aa.  nasales  posteriores  septi 


Anastomosis  with  the  a.  palatina  major  in  the  canalis  incisivus 


A.  ethmoidalis  posterior 

I 

I 


491.  Arteries  of  the  nasal  septum,  viewed  from  the  left. 

8.  A.  maxillaris  interna  (see  also  Figs.  489,  490  and  492)  (continued): 

f)  Aa.  temporales  profundae  posterior  et  anterior  (posterior  and  anterior  deep  temporal 

arteries)  upward  in  the  m.  temporalis,  the  posterior  close  upon  the  squama  temporalis, 
the  anterior  upon  the  ala  magna  ossis  sphenoidalis. 

g)  Rami  pterygoidei,  varying  in  number,  often  from  f)  or  h),  to  the  mm.  ptervgoidei. 

h)  A.  buccinatoria  (0.  T.  buccal  branch),  downward  and  forward  to  the  m.  buccinator,  for 

muscles  of  the  face,  mucous  membrane  of  the  mouth  and  gums  of  the  upper  jaw. 
3rd  portion  (four  branches): 

i)  A.alveolaris  superior  posterior  (posterior  dental  or  alveolar  branch)  arises  near  the  fossa 

pterygopalatina,  passes  forward  and  downward  through  the  foramina  alveolaria  maxil¬ 
lae  in  the  canales  alveolares  to  the  sinus  maxillaris,  upper  molar  teeth  and  their  gums. 

k)  A.  infraorbitalis,  forward  through  the  fissura  orbitalis  inf.  to  the  sulcus  and  canalis  in- 

fraorbitalis,  gives  off  branches  to  the  orbital  contents,  and  also  the  aa.  alveolares  supe- 
riores  anteriores  (0.  T.  anterior  dental  branch)  in  the  canales  alveolares  to  the  anterior 
teeth  and  their  gums;  terminal  branches  through  the  foramen  infraorbitale  to  the  face. 

l)  A.  palatina  descendens  (0.  T.  posterior  or  descending  palatine  branch)  passes  downward 

to  the  canalis  pterygopalatinus.  Above  it  gives  off  the  a.  canalis  pterygoidei  [Vidii] 
(0.  T.  Vidian  artery)  which  goes  through  the  canalis  pterygoideus  backward  to  the 
roof  of  the  pharynx.  Below  it  divides  into  the  aa.  palatinae  minor  es  et  major,  which 
run  through  the  canales  palatini  and  emerge  from  the  foramina  palatina  minora  et 
majus;  the  minor  branches  go  to  the  soft  palate  and  its  surroundings,  the  major 
branch  goes  to  the  inferior  surface  of  the  hard  palate  as  far  forward  as  the  gums, 

m)  A.  sphenopalatina  (0.  T.  sphenopalatine  or  nasopalatine  artery),  through  the  foramen 
sphenopalatinum  into  the  nose;  it  supplies  the  lateral  wall  of  the  nose  and  the  pha¬ 
rynx  by  means  of  the  aa.  nasales  posteriores  laterales,  runs  at  the  inferior  surface  of 
the  body  of  the  sphenoid  to  the  nasal  septum  and  breaks  up  into  the  aa.  nasales  poste¬ 
riores  septi  which  anastomose  in  the  canalis  incisivus  with  the  a.  palatina  major. 

9.  A.  pharyngea  ascendens  (ascending  pharyngeal  artery)  (see  Figs.  492  and  493) 
from  the  posterior  surface,  near  the  a.  lingualis,  ascends,  at  first  between  the  a.  carotis  externa 
and  interna,  then  in  front  of  the  latter  between  it  and  the  lateral  wall  of  the  pharynx,  medial 
from  the  mm.  styloglossus  and  stylopharyngeus,  as  far  as  the  base  of  the  skull.  Branches: 

a)  Rami  pharyngei,  2—3,  partly  descending,  partly  ascending,  to  the  pharynx  and  palate. 
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A.  temporalis  profunda  posterior 
Ramus  meningeus  accessorius  1 

i 

A.  meningea  media  I  j 

A.  tympanica  anterior  |  1 

A.  temporalis  superficialis  ; 

A.  auricularis  profunda  J 


A.  maxillaris  interna 

A.  temporalis  profunda  anterior 
I  A.  lacrimalis 


Costa  I  - 
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A.  auricularis  posterior 
Ramus  tonsillaris 
A.  palatina  ascendens 
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A.  carotis  interna  — 
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a.  cervicalis 
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A.  cervicalis 
profunda 
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cervicis 

A.  vertebralis _ 
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costocervicalis 

A.  intercostalis_ 
suprema 

A.  subclavia 


A. 

supraorbitalis 
- A.  frontalis 


k - dorsalis 

nasi 

_  A.  infra¬ 
orb  italis 

_ A.  alveolaris 

sup.  post. 

-A.  buccinatoria 

M.  tensor 
I —  veli  palatini 

M. 

constrictor 

pharyngis 

superior 

- M.  buccinator 

_  M .  stylo¬ 
glossus 

_ M.  stylo- 

pharyngeus 


M.  hyoglossus 
—  Ramus  hyoideus 

A.  thyreoidea  superior 

'A.  laryngea  superior 
Ramus  sternocleidomastoideus 

Ramus  posterior 
Ramus  anterior 

—  Glandula  thyreoidea 

- A.  carotis  communis 

—  Truncus  thyreocervicalis 

A.  mammaria  interna 
A.  anonyma 


492.  Deep  arteries  of  the  neck,  viewed  from  the  right. 

(The  muscles  of  the  neck  and  face  have  been  in  large  part  removed;  the  bones  of  the  face 

have  been  partially  removed.) 

9.  A.  pharyngea  ascendens  (continued). 

b)  A.  meningea  posterior  ascends  upon  the  lateral  surface  of  the  a.  carotis  interna  and 

goes  through  the  foramen  jugulare  to  the  dura  mater  (see  Fig.  498). 

c)  A.  tympanica  inferior  (see  Fig.  493)  passes  through  the  fossula  petrosa  and  the  canali¬ 

culus  tympanicus  into  the  middle  ear  and  upon  the  promontorium. 
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V.  ophthalmica  superior 


A.  tympanica 
posterior  (from 
the  a.  stylo- 
mastoidea) 


Rami 

mastoidei 


Cellulae 
mastoideae  ' 
A.  stylomastoidea 
(from  the  a. 
auricularis 
posterior) 


Ramus 

caroticotympanicus 

A.  tympanica 
— inferior  (from  the  a. 
pharyngea  ascendens) 


-Fossa  jugularis 


—  M.  longus  capitis 


A.  tympanica 
inferior  (from  the  a. 
pharyngea  ascendens) 


A.  carotis  interna 


- A.  pharyngea  ascendens 


Ramus  petrosus  superficialis 
(from  the  a.  meningea  media) 


A.  tympanica 
superior  (from  the  I 
a.  meningea  media)  | 


Atlas - 


Sinus  cavernosus 


Plexus  venosus 
caroticus  internus 


493.  A.  carotis  interna  and  the  middle  ear,  viewed  from  the  right. 

(Tho  temporal  bone  has  been  cut  open  and  drawn  as  in  Fig.  13;  the  plexus  venosus  caroticus 
internus  has  been  introduced  after  N.  Riidinger.  Magnification:  3  : 2.) 

A.  Carotis  interna  (internal  carotid  artery)  (see  also  Figs.  485,  492,  494,  499 


and  537),  curved  slightly  like  the  letter  S,  runs  in  front  of  the  mm.  longus  colli  and  longus 
capitis  and  in  front  of  the  tubercula  anteriora  of  the  procc.  transversi  of  the  4th — 2nd  cervical 
vertebra  to  the  base  of  the  skull,  bounded  medianward  by  the  lateral  wall  of  the  pharynx;  later¬ 
alward  and  behind  it  adjoins  the  v.  jugularis  interna,  in  front  and  lateralward  below  the 
a.  carotis  externa,  above  the  glandula  parotis  and  the  mm.  styloglossus  and  stylopharyn- 
geus;  the  latter  muscles  separate  it  from  the  a.  carotis  externa.  It  then  enters  the  canalis 
caroticus,  and  passes  through  it  going  first  upward,  then  horizontally  medianward  and  forward, 
runs  through  the  foramen  lacerum  in  a  groove  of  the  fibrocartilago  basalis,  turns  upward  and 
goes,  slightly  curved,  in  the  sulcus  caroticus  of  the  body  of  the  sphenoid  bone  to  a  position  below 
the  processus  clinoideus  anterior;  there  it  bends  sharply  backward  and  upward,  medial  from 
the  proc.  clinoideus  anterior  and  behind  the  foramen  opticum,  perforates  the  dura  mater  and 
breaks  up  into  its  terminal  branches  lateral  from  the  chiasma  opticum,  below  the  substantia 
perforata  anterior,  a.  cerebri  anterior  and  a.  cerebri  media ,  Inside  the  canalis  caroticus  it  is 
surrounded  by  the  plexus  venosus  caroticus  internus,  in  the  sulcus  caroticus  by  the  sinus  caver¬ 
nosus  (see  also  Fig.  533).  In  the  neck  it  gives  off  no  branches,  in  the  canalis  caroticus  the  ramus 
caroticotympanicus,  in  the  sinus  cavernosus  small  branches  to  the  surrounding  parts  and  during 
its  course  behind  the  foramen  opticum,  from  the  convexity  of  its  last  curve,  the  a.  ophthalmica. 

1.  Ramus  caroticotympanicus  (0.  T.  tympanic  branch),  a  fine  branch  which  passes 
through  one  of  the  canaliculi  caroticotympanici  to  the  mucous  membrane  of  the  middle  ear. 

2.  A.  ophthalmica  (see  Figs.  494,  915,  916,  919 — 921  and  924),  at  the  lateral  inferior 
surface  of  the  n.  opticus,  goes  through  the  foramen  opticum  into  the  orbit,  then  bends  some¬ 
what  upward  and  passes  transversely  over  the  n.  opticus,  between  it  and  the  m.  rectus  superior, 
to  the  junction  of  the  medial  with  the  upper  wall  of  the  orbit;  there  it  passes,  below  the  m.  ob- 
liquus  superior,  forward  and  divides  between  the  trochlea  and  the  ligamentum  palpebrale  mediale 
into  its  terminal  branches:  aa.  palpebrales  mediales ,  dorsalis  nasi  and  frontalis.  Branches: 
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A.  ophthalmica 


A.  meningea 
anterior 


A.  frontalis  — 


M.  obliquus 
superior 


A.  ethmoidalis 
anterior 


A.  ethmoidalis 
posterior 


Aa.  ciliares 
posteriores 


A.  ophthalmica 


Ramus 
muscularis 


Nervus  opticus  - 


A.  supraorbitalis 


A  lacrimalis 


Chiasma  opticum- 


A. 


carotis  interna 


■  Processus  clinoideus  anterior 


494.  Arteries  of  the  right  orbit,  viewed  from  above.  ' 

Magnification :  10:7. 

(The  bony  roof  and  the  contents  of  the  orbit  have  been  partially  removed.) 

2.  A.  ophthalmica  (continued): 

a)  A.  centralis  retinae  (central  artery  of  the  retina)  (see  Fig.  919  and  p.  804)  generally 

arises  in  common  with  c),  perforates  the  medial  inferior  surface  of  the  sheath  of  the 
optic  nerve  and  passes  in  the  axis  of  the  same  to  the  retina. 

b)  A.  lacrimalis  (lachrymal  artery)  runs  forward  over  the  m.  rectus  lateralis  at  the  lateral 

wall  of  the  orbit;  it  sends  several  aa.  ciliares  posteriores  and  small  branches  into 
the  foramen  zygomaticoorbitale,  perforates  the  lachrymal  gland,  supplies  it  and  ends 
at  the  lateral  angle  of  the  eye  in  aa.  palpebrales  laterales  (one  for  each  eyelid,  see 
p.  417)  which  send  fine  branches,  aa.  conjunctival  es  posteriores ,  to  the  conjunctiva. 
The  a.  lacrimalis  anastomoses  with  the  a.  meningea  media  through  the  fissura  orbi- 
talis  superior. 

c)  Aa.  ciliares  posteriores  breves  et  longae  (short  and  long  posterior  ciliary  arteries), 

4 — 6,  partly  from  neighboring  branches  go,  manifoldly  divided,  to  the  posterior  section 
of  the  bulbus  (see  pp.  801  and  802). 

d)  Rami  musculares,  partly  from  neighboring  branches,  several  in  number,  among  them 

frequently  one  large,  lateral,  superior  and  one  medial,  inferior  to  the  eye  muscles. 

e)  Aa.  ciliares  anteriores  (see  p.  802)  arise  usually  from  the  anterior  ends  of  the  rami 

musculares,  run  forward  in  the  tendons  of  the  straight  right  eyemuscles (seep. 802). 

f)  A.  supraorbitalis  (see  also  Figs.  487,  488  and  492)  passes  just  below  the  roof  of  the 

orbit  to  the  incisura  supraorbitalis  and  through  this  to  the  forehead. 

g)  A.  ethmoidalis  posterior  (see  also  Figs  490  and  491)  through  the  foramen  ethmoi- 

dale  post,  to  the  posterior  ethmoidal  cells  and  to  the  posterior  superior  part  of  the 
nasal  cavity. 


Arteries  of  the  Head. 


417 


/  A.  cornmnnicans  anterior 


x  Ramus 
\  ad  pontem 


\  N.  abducens 
X.  facialis 


\A.  cerebolli  inferior 
\  posterior 

A.  spinalis  posterior 


Lobus  frontalis - 


A  cerebri  anterior 


/ 

Lobus  occipitalis' 


/ 

A.  auditiva  interna''  / 

A.  cerebelli  inferior  anterior 

A.  vertebralis '' 

A.  spinalis  anterior/ 


A.  cerebri  media  — 
A.  carotis  interna  — 


A.  ehorioidea 


A.  basilaris  — 


A.  communicans 
posterior 
N.  oculomotorius 


A.  cerebelli 
superior 

A.  cerebri 
posterior 


Cerebellum 


495.  Arteries  of  the  base  of  the  brain. 

(The  pole  of  the  right  temporal  lobe  and  the  right  side  of  the  cerebellum  have  been  cut  away.) 
2.  A.  ophthalmica  (continued): 

h)  A.  ethmoidalis  anterior  (see  Figs.  490,  491  and  494)  passes  through  the  foramen 

ethmoidale  anterius  upon,  the  lamina  cribrosa,  there  gives  off  the  a.  meningea  anterior 
upward  to  the  dura  mater,  then  perforates  the  lamina  cribrosa  and  supplies  the 
anterior  part  of  the  wall  of  the  nasal  cavity  (aa.  nasales  anteriores ). 

i)  Aa.  palpebrales  mediales  (not  illustrated),  one  in  each  eyelid  lateralward;  they  form  by 

anastomosis  of  each  medial  artery  with  one  a.  palpebralis  lateralis  (from  the  a.  lacri¬ 
malis)  the  arcus  tarseus  superior  and  inferior,  situated  near  the  free  margin  of 
the  eyelid,  in  front  of  the  tarsus.  They  give  off  fine  branches  to  the  conjunctiva 
(aa.  conjunctivales  posteriores)  (see  also  p.  802). 

k)  A.  dorsalis  nasi  (0.  T.  nasal  branch)  (see  Figs.  487  and  492)  perforates  the  m.  orbi¬ 

cularis  oculi  abovd  the  ligamentum  palpebrale  mediale,  passes  downward  and  anasto¬ 
moses  with  the  a.  angularis  (from  the  a.  maxillaris  externa). 

l)  A.  frontalis  (see  Figs.  487,  488,  492  and  494)  goes  through  the  incisura  frontalis  to 

the  forehead  and  supplies  the  muscles  and  skin  in  that  situation. 
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496.  A.  cerebri 
media  and 
a.  chorioidea 

of  the  right  side, 
viewed  from  below. 


—  Corpora  quadrigemina 


Lobus  occipitalis  - 


Lobus  frontalis  —  - 


A.  cerebri  media  - 


Tractns  opticus 


Insula 


Corpus  geni- 
culatum  laterale 

Corpus  geni- 
culatum  mediale 


Pulvinar  — 


Pars  centralis 
ventriculi  lateralis 


A.  cerebri  anterior 


—  A-  communieans  anterior 

—  A.  carotis  interna 

A.  communieans 
posterior 

—A.  basilaris 
-A.  cerebri  posterior 


(The  temporal  lobe  and  the  occipital  lobe  have  been  removed  to  open  up  the  cornu  inferius 
ventriculi  lateralis  and  to  permit  the  fossa  cerebri  lateralis  [Sylvii]  to  come  into  view;  the 
cerebellum  and  the  pons  have  been  cut  off  just  in  front  of  their  anterior  margin.) 

3.  A.  communieans  posterior  (posterior  communicating  artery)  (see  also  Figs.  495, 
497 — 499)  passes  backward  over  the  sinus  cavernosus,  below  the  tractus  opticus,  lateralward 
from  the  tuber  cinereum  and  the  corpus  mamillare,  gives  off  small  branches  to  the  parts  named 
and  opens  into  the  a.  cerebri  posterior  (from  the  a.  vertebralis). 

4.  A.  chorioidea  (0.  T.  anterior  choroid  artery  (see  also  Fig.  495),  delicate,  goes 
between  the  tractus  opticus  and  the  gyrus  hippocampi  backward  and  lateralward  to  the  cornu 
inferius  of  the  lateral  ventricle  and  breaks  up  in  the  plexus  chorioideus  ventriculi  lateralis 
into  branches;  it  6ends  besides  small  branches  to  the  surrounding  parts. 

5.  A.  cerebri  media  (middle  cerebral  artery)  (see  also  Figs.  495,  498  and  499)  runs 
lateralward  to  the  fossa  cerebri  lateralis  [Sylvii]  and  in  this  to  the  lateral  surface  of  the 
frontal,  parietal  and  temporal  lobe;  it  supplies  the  substantia  perforata  anterior,  the  lateral 
portion  of  the  gyri  orbitales,  the  island  and  the  gyri  frontalis  inferior,  centrales,  the  lobuli 
parietales,  the  gyri  supramarginalis,  angularis  and  temporalis  superior;  it  is  connected  by 
numerous  anastomoses  with  the  aa.  cerebri  anterior  and  posterior. 
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i 

Fissura  calcarina 


Fissura  pariotooccipitalis 


Cuneus 

l 


A.  cerebri  anterior 

/ 

/ 

N.  opticus 

,  i 

A.  commumcaus  anterior  i 

I 

I 

A.  carotis  interna 


i  i 

I 

i  A.  cerebri  posterior 

A.  communicans  posterior 


Sulcus  .cinguli 

i 


497.  Arteries  of  the  medial  surface  of  the  right 

cerebral  hemisphere. 

6.  A.  cerebri  anterior  (see  also  Figs.  495,  496,  498  and  499)  runs  medianward  above 
the  n.  opticus,  sends  branches  to  the  cerebral  ganglia  through  the  substantia  perforata  anterior 
and  to  the  chiasma  opticum,  approaches  closely  the  vessel  of  the  same  name  of  the  other  side 
and  forms  a  broad  anastomosis  with  it  by  means  of  the  a.  communicans  anterior.  It  next  goes 
into  the  tissura  longitudinalis  cerebri  around  the  genu  corporis  callosi,  lying  directly  upon  it, 
and  passes  backward  upon  the  corpus  callosum.  It  supplies  the  corpus  callosum,  the  medial 
surface  of  the  frontal  and  parietal  lobes  almost  as  far  as  the  fissura  parietooccipitali6,  the 
gyrus  rectus,  the  lobus  olfactorius,  tfie  gyri  orbitales  as  far  as  the  medial  limb  of  the  sulci 
orbitales  and  the  gyri  frontales  superior  et  medius  and  sends  a  branch  to  the  falx  cerebri.  It 
communicates  by  numerous  anastomoses  with  the  aa.  cerebri  media  and  posterior. 

A.  subclavia  (see  Figs.  478,  485,  492  and  500)  arises  on  the  right  side  from  the  a. 
anonyma,  on  the  left  side  directly  from  the  arch  of  the  aorta  (see  p.  407);  the  right  is  therefore 
shorter  than  the  left,  which  ascends  at  first  behind  the  v.  anonyma  sinistra,  on  the  left  side 
of  the  trachea.  The  artery  runs  on  each  side  lateralward  in  a  curve  behind  the  m.  sternocleido- 
mastoideus  over  the  pleural  cupola  and  over  the  first  rib,  being  convex  upward.  In  front  it  is 
bounded  at  first  by  the  v.  subclavia  (.crossed  in  front  by  the  ansa  subclavia  and  the  nn.  vagus 
and  phrenicus),  then  by  the  m.  scalenus  anterior,  behind  by  the  mm.  scaleni  minimus  and  medius 
and  comes  to  lie  in  the  scalenus  fissure  in  the  sulcus  subclaviae  of  the  first  rib.  From  there  on 
it  goes,  in  the  depth  of  the  fossa  supraclavicularis  major,  downward  and  lateralward  to  the 
axilla,  behind  and  below  the  middle  of  the  clavicle;  it  is  bounded  behind  and  above  by  the 
plexus  brachialis  and  is  covered  by  lymph  glands  and  adipose  tissue;  the  a.  transversa  scapulae 
crosses  its  anterior  surface  and  the  v.  subclavia  leans  against  it  in  front  and  below.  From  the 
lower  margin  of  the  m.  subclavius  (at  the  surgeons:  of  the  m.  pectoralis  minor)  on,  its  continu¬ 
ation  is  called  the  a.  axillaris.  Arising  from  it  medianward  from  the  m.  scalenus  anterior  are  the 
following  branches:  a.  vertebralis.  a.  mammaria  interna  and  the  truncus  thyreocervicalis,  which 
again  divides  in  a  variable  manner  into  the  a.  thyreoidea  inferior ,  a.  cervicalis  ascendens. 
a.  cervicalis  superficialis  and  a.  transversa  scapulae;  medially  or  dorsally  from  the  m.  scalenus 
anterior  the  truncus  costocerxicalis  is  given  off,  which  divides  into  the  a.  intercostalis  suprema 
and  the  a.  cervicalis  profunda ;  in  the  space  between  the  mm.  scaleni  (sometimes  a  little  lateral- 
ward  from  it)  the  a.  transversa  colli  arises. 
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A.  cerebri  posterior 
A.  cerebelli  superior j 
A.  communicans  posterior  ( 

A.  cborioidea  j 


auditiva  interna 

jA.  cerebelli  inferior  posterior 

J  1  A.  spinalis  posterior 

1  A.  meningea  posterior  (from  the  a.  pharyngea  ascendens) 


.’  Tentorium  cerebelli 


■a elm»** 

A.  basilaris  /  t  1 

/  /  / 
Ramus  ad  pontem  /  / 

A.  cerebelli  inferior  anterior  / 

A.  spinalis  anterior  / 


- Dura  mater 


—  d~~~  Ramus  meningeus 
- Y.  vertebralis 


Ramus  spiualis 
a.  vertebralis 


A.  cerebri . 
media 


y  pop  by  sis - 


A.  cerebri 
anterior 

A.  com¬ 
municans 
anterior 


N.  cervicalis  II 


498.  Arteries  of  the  base  of  the  brain  in  their 
relation  to  the  base  of  the  skull 

after  removal  of  the  brain ;  right  half  of  the  skull,  viewed  from  the  left. 

(The  falx  cerebri  has  been  completely  removed,  the  tentorium  cerebelli  partially.  The  a.  meningea 
posterior  and  the  ramus  meningeus  a.  vertebralis  have  been  drawn  upon  the  dura  mater.) 

1.  A.  vertebralis  (see  Figs.  492,  495,  499  and  500),  from  the  upper  circumference 
of  the  a.  subclavia,  passes,  at  the  lateral  margin  of  the  m.  longus  colli,  lateralward  and  behind 
the  a.  carotis  communis,  curved  slightly  backward  to  the  foramen  transversarium  of  the  6th 
(sometimes  the  5th,  4th,  3rd  or  -2nd,  very  seldom  the  7th)  cervical  vertebra,  then  through  the 
foramina  transversaria  of  the  6th — 2nd  cervical  vertebra,  in  front  of  the  emerging  cervical 
nerves,  upward;  it  is  next  curved  markedly  lateral  ward  to  the  foramen  transversarium  of  the 
atlas  and  goes  medianward  in  the  sulcus  arteriae  vertebralis  (see  Figs.  267,  273  and  392) 
in  a  curve  behind  the  massa  lateralis  atlantis,  covered  directly  by  the  mm.  obliquus  capitis 
superior  and  rectus  capitis  posterior  major.  Between  the  atlas  and  os  occipitale  it  then  per¬ 
forates  the  dura  mater,  bends  upward,  forward  and  medianward  in  front  of  the  medulla 
oblongata  to  the  clivus  and  unites  on  it  acute  angled  with  the  vessel  of  the  same  name  of 
the  other  side,  approximately  in  front  of  the  lower,  posterior  margin  of  the  pons,  to  form  the 
unpaired  a.  basilaris.  This  goes  upward  and  forward  upon  the  clivus  in  the  sulcus  basilaris 
of  the  pons  and,  at  the  upper,  anterior  margin  of  the  pons,  below  the  substantia  perforata 
posterior  and  at  the  upper  margin  of  the  dorsum  sellae,  divides  into  its  two  terminal  branches, 
the  aa.  cerebri  posteriores.  — 

Branches  of  the  a.  vertebralis: 

a)  Rami  spinales,  from  the  cervical  portion,  go  through  the  foramina  intervertebralia  to 
the  canalis vertebralis  and  its  contents.  They  give  off  branches  to  the  neighboring  muscles. 

b)  Ramus  meningeus  arises  a  little  in  front  of  the  point  where  the  vessel  passes  through 
the  dura  mater  and  extends,  through  the  foramen  magnum,  upward  to  the  dura  mater 
of  the  posterior  fossa  of  the  skull. 
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A.  eommunicans  anterior 


A.  cerebri  anterior  s 


A.  chorioidea  . 


/  A.  ophthalmica 
A.  carotis  interna 


A.  eommunicans 
posterior 

A.  cerebri 
media 


\  /V  A.  cerebri 

-  N’  /  /  posterior 


A.  cerebelli  inferior  ^  , 

posterior  / 

A.  spinalis  anterior 


Tentorium  cerebelli 


'  A.  cerebelli 
superior 

A.  auditiva  interna 


\  A.  cerebelli  inferior 
anterior 

A.  spinalis  posterior 


A.  vertebralis 


499.  Arteries  of  the  base  of  the  brain  in  their 

relation  to  the  skull  after  removal  of  the  brain;  viewed  from  above. 

(On  the  right  side  the  a.  carotis  interna  has  been  exposed  in  its  course  in  the  sinus  cavernosus.) 

1.  A.  vertebralis  (continued)  (see  also  Figs.  495 — 497)  (branches  inside  the  dura  mater): 

c)  A.  spinalis  posterior ,  delicate,  bends  around  the  lateral  margin  of  the  medulla  oblongata 

and  runs  downward,  forming  anastomoses  with  that  of  the  other  side,  in  the  sulcus 
lateralis  posterior  of  the  spinal  cord,  in  front  of  and  lateralward  from  the  posterior 
roots;  it  unites  with  branches  of  the  rami  spinales  of  the  a.  vertebralis,  aa.  inter¬ 
costales,  lumbales  and  sacrales  laterales  and  supplies  the  spinal  cord  and  its  membranes. 

d)  A.  spinalis  anterior,  delicate,  unites  with  the  artery  of  the  opposite  side  at  the  upper 

end  of  the  6pinal  cord  and  runs  downward,  partly  unpaired,  partly  plexiform  being 
composed  of  one  to  four  elongated  meshes,  in  front  of  the  fissura  mediana  anterior 
as  far  as  the  filum  terminale;  like  the  preceding  artery  it  receives  a  variable  number 
of  branches  of  the  rami  spinales,  and  supplies  the  spinal  cord  and  its  membranes. 

e)  A.  cerebelli  inferior  posterior  (posterior  inferior  cerebellar  artery)  turns  backward  to 

the  posterior  part  of  the  inferior  surface  of  the  cerebellum;  it  gives  off  branches  to 
the  plexus  chorioideus  ventriculi  quarti. 
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Arteries  of  the  Head  and  of  the  Neck. 


Branches  of  the  a.  basilaris  (see  Figs.  495 — 499) : 

f)  A.  cerebelli  inferior  anterior ,  paired,  runs  lateralward  to  the  anterior  part  of  the  in¬ 

ferior  surface  of  the  cerebellum. 

g)  A.  auditiva  interna  (0.  T.  internal  auditory  artery)  goes  lateralward  to  the  nn.  facialis 

and  acusticus  and  with  these  into  the  meatus  acusticus  internus  (see  p.  854). 

h)  Rami  ad  pontem  (0.  T.  transverse  or  pontal  arteries),  numerous  small  branches,  to 

the  substance  of  the  pons. 

i)  A.  cerebelli  superior,  paired,  arises  shortly  before  the  terminal  subdivision,  extends  at 

the  anterior,  upper  margin  of  the  pons,  lateral-  and  backward,  forms  a  loop  around  the 
pedunculus  cerebri  so  as  to  arrive  upon  the  upper  surface  of  the  cerebellum  and  sup¬ 
plies  mainly  this  region ;  it  gives  off  branches  to  the  plexus  chorioideus  ventriculi  tertii. 
k)  A.  cerebri  posterior  (posterior  cerebral  artery),  paired,  at  first  parallel  to  the  preceding 
artery,  separated  from  it  by  the  n.  oculomotorius  and  further 'lateralward  by  the  n. 
trochlearis  and  by  the  tentorium  cerebelli;  it  goes  at  the  anterior  margin  of  the  pons 
around  the  pedunculus  cerebri  to  the  inferior  surface  of  the  occipital  lobe.  It  gives 
off  branches  through  the  substantia  perforata  posterior  to  the  cerebral  ganglia, 
branches  to  the  cerebral  penduncles  and  to  the  plexus  chorioideus  ventriculi  lateralis 
and  supplies  the  whole  occipital  lobe  and  the  temporal  lobo  with  the  exception  of 
the  gyrus  temporalis  superior.  It  communicates  by  numerous  anastomoses  with  the 
aa.  cerebri  anterior  and  media. 

The  a.  cerebri  posterior  receives  near  its  origin  the  a.  communicans  posterior  (from 
the  a.  carotis  interna);  in  this  way  arises  the  circulus  arteriosus  [Willisi]  (0.  T. 
circle  of  Willis)  which  lies  over  the  sella  turcica  and  the  diaphragma  sellae  and  sur¬ 
rounds  the  chiasma  opticum,  the  tuber  cinereum  and  the  corpora  mamillaria. 

2.  Truncus  thyreocervicalis  (0.  T.  the  thyroid  axis)  (see  also  Figs.  485  and  500) 
arises  at  the  medial  margin  of  the  m.  scalenus  anterior  from  the  anterior  wall.  Branches: 

a)  A.  thyreoidea  inferior  runs,  in  front  of  the  m.  scalenus  anterior,  at  first  upward  and 

then  behind  the  v.  jugularis  interna,  the  n.  vagus  and  the  a.  carotis  communis  in  front 
of  the  a.  vertebralis  medianward  and  forward  to  the  posterior  surface  of  the  glandula 
thyreoidea  (see  also  Fig.  685),  into  which  it  penetrates  (rami  glandulares) ;  it  gives 
off  on  its  way  the  rami  pharyngei,  oesophagei,  tracheales,  as  well  as  the  a.  laryngea 
inferior  (see  Fig.  486),  which  goes  below  the  m.  circopharyngeus  into  the  larynx  and 
anastomoses  upon  the  lateral  surface  of  the  internal  laryngeal  muscles  with  the 
a.  laryngea  superior  (from  the  a.  thyreoidea  superior). 

b)  A.  cervicalis  ascendens,  usually  a  branch  of  a),  ascends  upon  the  origins  of  the  mm. 

scaleni  and  levator  scapulae,  at  first  medianward  from  the  n.  phrenicus,  behind  the  v. 
jugularis  interna  often  going  as  far  upwrard  as  the  base  of  the  skull;  it  gives  off  below 
several  rami  spinales  into  the  foramina  intervertebralia  as  well  as  rami  musculares  to 
the  surrounding  muscles;  one  of  the  latter,  ramus  profundus  (see  also  Fig.  492),  runs 
between  the  transverse  processes  of  the  4th  and  5th  cervical  vertebra  backward  to 
the  deep  muscles  of  the  neck;  it  can  take  the  place  of  the  a.  cervicalis  profunda. 

c)  A.  cervicalis  superficialis  goes  behind  the  m.  omohyoideus  transversely  through  the 

fossa  supraclavicularis  major  in  front  of  the  plexus  brachialis  and  of  the  mm.  scaleni 
and  levator  scapulae  tb  the  inner  surface  of  the  m.  trapezius  and  supplies  this  and 
adjacent  muscles.  It  alternates  in  its  formation  with  the  a.  transversa  colli. 

d)  A.  transversa  scapulae  (0.  T.  suprascapular  or  transversalis  humeri)  (see  also  Fig.  503) 

bends  downward  and  forward,  in  front  of  the  m.  scalenus  anterior,  to  the  posterior 
surface  of  the  clavicle  and  runs  along  this  bone  over  the  lig.  transversum  scapulae 
superius  to  the  fossa  supraspinata;  it  then  runs  behind  the  collum  scapulae  in  front 
of  the  lig.  transversum  scapulae  inferius  to  the  fossa  infraspinata,  and  there  forms  a 
broad  anastomosis  with  the  a.  circumflexa  scapulae.  Near  the  incisura  scapulae  arises 
the  ramus  acromialis,  which  goes  through  the  m.  trapezius  to  the  rete  acromiale. 

3.  A.  mammaria  interna  (internal  mammary  artery)  (see  also  Fig.  501)  goes  from 
the  inferior  wall  of  the  a.  subclavia  medianward  and  downward  behind  the  v.  subclavia  directly 
upon  the  pleura  and  then  vertically  downward  just  behind  the  cartilages  of  the  1st — 7th  rib. 
It  runs  nearly  parallel  to  the  lateral  margin  of  the  sternum,  is  separated  from  it,  increasing 
from  above  downward,  one  to  two  cm.  and  is  covered  behind  by  the  pleura  and  by  the  m.  trans- 
versus  thoracis.  In  the  region  of  the  6th  intercostal  space  it  divides  into  its  two  terminal 
branches:  a.  musculophrenica  and  a .  epigastrica  superior.  Branches: 

a)  Aa.  mediastinales  anteriores,  delicate  branches,  backward  to  the  structures  lying  in 

the  spatium  mediastinale  anterius. 

b)  Aa.thymicae  (not  illustrated),  partly  from  neighboring  vessels,  backward  to  the  thymus. 

c)  Rami  bronchialis  (not  illustrated)  to  the  lower  end  of  the  trachea  and  the  bronchi; 

often  absent. 
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500.  A.  subclavia  dextra,  viewed  from  the  right. 

(Most  of  the  clavicle  has  been  removed,  as  have  been  the  muscles  attached  to  the  clavicle, 
the  m.  scalenus  anterior  and  the  mm.  pectorales  and  deltoideus.) 

3.  A.  mammaria  interna  (continued)  (see  also  Fig.  501): 

d)  A.  pericardiacophrenica  with  the  n.  phrenicus  in  front  of  the  root  of  the  lung  on  the  peri¬ 

cardium  downward  to  the  diaphragm;  it  supplies  the  pericardium  and  the  diaphragm. 

e)  Rami  sternales,  medianward  to  the  posterior  surface  of  the  sternum ;  there  they  form 

a  network  of  anastomoses  with  the  vessels  of  the  same  name  of  the  other  side. 

f)  Rami  perforantes,  6 — 7,  the  uppermost  between  the  two  heads  of  the  m.  sternocleido- 

mastoideus  (see  Fig.  485)  or  between  the  clavicle  and  the  first  rib,  the  others  forward 
through  the  uppermost  6  intercostal  spaces.  They  supply  the  m.  pectoralis  major 
f  (rami  musculares)  and  the  skin  of  the  front  of  the  chest  (rami  cutanei).  Among  the 
latter  that  which  comes  from  the  2nd  intercostal  space  is  usually  very  large,  bends 
downward  to  the  mamma  and  supplies  it  by  means  of  the  rami  mammarii.  The 
bramch  perforating  the  6th  intercostal  space  is  also  large  and  supplies  the  skin  in  front 
of  t/he  m.  rectus  abdominis  as  far  as  the  navel. 

g)  Rami  intercostales,  two  for  each  intercostal  space,  arise  separately  or  two  each  from 

a  little  trunk.  They  run  lateralward  in  the  six  upper  intercostal  spaces  close  to  the 
ribs,  supply  the  muscles  and  the  pleura  and  anastomose  with  the  aa.  intercostales.  The 
branch  running  at  the  lower  margin  (^f  each  rib  is  the  larger  one. 
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h)  A.  musculophrenic  a  extends  behind  the  cartilages  of  the  7th — 10th  (or  11th)  rib,  just 

over  the  origins  of  the  pars  costalis  of  the  diaphragm,  lateralW'ard  and  downward; 
it  gives  off  rami  intercostales  for  the  7th — 10th  (or  11th)  intercostal  space  and  is 
distributed  also  in  the  diaphragm  and  in  the  abdominal  muscles. 

i)  A.  epigastrica  superior  passes  between  the  processus  xiphoideus  and  the  7th  costal 

cartilage  forward  to  the  m.  rectus  abdominis,  runs  downward  in  it  and  anastomoses 
in  the  region  of  the  navel  with  the  a.  epigastrica  inferior;  it  gives  off  several  small 
branches  which  go  forward  to  the  skin  in  the  neighborhood  of  the  navel. 

4.  Truncus  costocervicalis  (see  also  Figs.  492  and  512),  from  the  posterior  wall,  div¬ 
ides  after  a  short,  upward  course  into  two  terminal  branches: 

a)  A.  cervicalis  profunda  (deep  cervical  artery),  backward  between  the  1st'  rib  and  the 

proc.  transversus  of  the  7th  cervical  vertebra,  runs  upon  the  mm.  semispinalis  cervicis 
and  multifidus  cervicis  as  far  as  the  epistropheus.  It  supplies  the  muscles  of  the  neck 
and,  by  a  descending  branch,  the  long  muscles  of  the  back;  several  branches  into  the 
intervertebral  foramina. 

b)  A.  intercostalis  suprema  (first  intercostal  artery)  bends  downward  and  backward  in 

front  of  the  neck  of  the  first  rib  to  the  1st  intercostal  space  and  also  usually  in  front 
of  the  neck  of  the  2nd  rib  to  the  2nd  intercostal  space.  It  gives  off  rami  posteriores 
to  the  muscles  and  skin  of  the  back  and  rami  spinales  into  the  foramina  interverte- 
bralia;  in  these  branches  and  in  its  further  course  it  behaves  quite  like  the  aa.  inter¬ 
costales  (see  p.  437). 

5.  A,  transversa  colli  (0.  T.  transverse  cervical  artery  or  transversalis  colli)  (see  Figs. 
500  and  503),  from  the  upper  wall  of  the  a.  subclavia,  runs  among  the  branches  of  the  plexus 
brachialis,  usually  between  Ca  and  C7,  directly  upon  the  lateral  surface  of  the  m.  scalenus 
medius,  lateralward  and  backward  and  divides  beneath  the  m.  levator  scapulae  into  its  two 
terminal  branches.  It  gives  off  a  branch  to  the  fossa  supraspinata  and  supplies  the  muscles 
in  the  neighborhood  of  the  same  (see  also  p.  422). 

a)  Ramus  ascendens  extends  upward  under  the  m.  levator  scapulae  and  the  mm.  splenii 

in  the  neck  to  supply  these  muscles. 

b)  Ramus  descendens  passes  downward  between  the  mm.  rhomboidei  and  the  m.  serratus 

posterior  superior  along  the  margo  vertebralis  of  the  scapula;  it  supplies  these- arid 
the  adjacent  muscles  and  sends  branches  to  the  skin. 

A.  axillaris  (axillary  artery )  (see  Figs.  485,  500  and  502)  runs  distalward  from 
the  lower  margin  of  the  m.  subclavius  along  the  lateral  angle  of  the  axilla;  it  is  covered  at 
first  by  the  proc.  coracoideus,  then  lies  in  the  groove  behind  the  m.  coracobrachialis  and  is 
bounded  behind  by  the  mm.  subscapularis,  latissimus  dorsi  and  teres  major,  medianward  by  the 
m.  serratus  anterior.  Superficially  (medianward)  it  is  covered  by  the  v.  axillaris;  on  the  dorsal, 
lateral  and  ventral  and  partially  also  on  the  medial  surface  it  is  directly  surrounded  by  the 
long  branches  of  the  plexus  brachialis.  From  the  lower  margin  of  the  m.  pectoralis  major  on, 
its  continuation  is  called  the  a.  brachialis.  Besides  small  branches  to  the  m.  subscapularis, 
rami  subscapular  es,  it  gives  off  the  following  branches: 

1.  A.  thoracalis  suprema  (O.  T.  superior  thoracic  artery)  (see  Fig.  502)  arises  behind 
the  m.  subclavius  and  runs  downward  behind  the  m.  pectoralis  minor  to  the  muscles  of  the 
1st  and  2nd  intercostal  space;  it  may  be  substituted  by  a  branch  of  the  a.  thoracoacrominalis. 

2.  A.  thoracoacrominalis  (O.  T.  acromiothoracic  or  thoracic  axis)  (see  Figs.  485,  500 
and  502)  arises  at  the  upper  margin  of  the  m.  pectoralis  minor  and  ends  in  rami  pectorales 
between  the  mm.  pectorales.  Branches: 

a)  Ramus  acromialis,  transversely  behind  the  mm.  pectoralis  major  and  deltoideus,  in  front 

of  the  proc.  cora,coideus,  lateralward,  supplies  these  muscles,  perforates  the  m.  deltoi¬ 
deus  and  ends  in  the  rete  acromiale,  situated  upon  the  upper  surface  of  the  acromion. 

b)  Ramus  deltoideus  goes  downward  in  the  slit  between  the  mm.  pectoralis  major  and 

deltoideus;  it  supplies  especially  the  latter  muscle  and  the  skin  over  it. 

3.  A.  thoracalis  lateralis  (O.  T.  long  thoracic  artery)  (see  Figs.  500  und  502)  arises 
behind  the  m.  pectoralis  minor  and  runs  upon  the  m.  serratus  anterior  downward  as  far  as  the 
5th  or  6th  intercostal  space;  it  supplies  especially  the  m.  serratus  anterior.  Several  branches 
(rami  mammarii  extend)  go  through  the  m.  pectoralis  major  to  the  skin  of  the  mammary 
region.  It  is  often  a  branch  of  the  a.  subscapularis. 

4.  A.  subscapularis  (see  Figs.  502  and  503),  arises  at  the  lower  margin  of  the  m. 
subscapularis  (see  also  p.  426),  goes  downward  and  soon  divides  into  two  terminal  branches: 

a)  A.  circumflexa  scapulae  (O.  T.  dorsalis  scapulae)  bends  backward  between  the  mm.  sub¬ 
scapularis  and  teres  major  through  the  medial  axillary  space  and  then,  medial  from  the 
caput  longum  of  the  m.  triceps,  goes  upward,  partly  in  front  of,  partly  behind  the 
m.  teres  minor,  into  the  fossa  infraspinata.  It  supplies  the  neighboring  muscles  and 
skin  and  anastomoses  freely  with  the  a.  transversa  scapulae. 
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501.  Arteries  of  the  anterior  wall  of  the  trunk,  viewed  from  behind. 

On  the  left  the  mm.  tran.sversi  thoracis  and  abdominis  as  well  as  the  posterior  leaf  of  the 

sheath  of  the  m.  rectus  have  been  removed.) 

(The  aa.  epigastricae  are  drawn  upon  the  surface  of  the  mm.  recti  abdominis.) 
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502.  Arteries  of  the  right  axilla.,  viewed  from  in  front. 

(The  arm  is  lifted,  the  mm.  pectorales  have  been  partially  removed.) 

4.  A.  subscapularis  (continued): 

b)  A.  thoracodorsalis,  between  the  mm.  latissimus  dorsi  and  serratus  anterior  along  the  margo 
axillaris  scapulae  downward  and  backward,  supplies  the  neighboring  muscles  and  skin. 

5.  A.  circumflexa  humeri  anterior  (0.  T.  anterior  circumflex  artery)  (see  Fig.  500) 
(generally  slighter  than  the  following)  goes,  directly  on  the  anterior  surface  of  the  collum 
chirurgicum  humeri,  covered  by  all  the  muscles,  first  lateralward,  then  backward.  It  supplies 
these  muscles,  the  shoulder  joint  and  by  means  of  1 — 2  branches  (aa.  nutriciae  humeri)  the 
superior  epiphysis. 

6.  A.  circumflexa  humeri  posterior  (O.T.  posterior  circumflex  artery)  (see  Figs.  500, 
503  and  505)  arises  at  the  same  level  as  the  preceding  artery,  sometimes  in  common  with  it 
and  is  not  rarely  a  branch  of  the  a.  subscapularis  (occasionally  arising  from  ä  trunk  from  which 
originate  also  the  a.  subscapularis  and  a.  profunda  brachii),  passes  with  the  n.  axillaris  back¬ 
ward  through  the  lateral  axillary  space  between  the  humerus,  mm.  subscapularis  and  teres 
minor,  caput  longum  m.  tricipitis  as  well  as  mm.  latissimus  dorsi  and  teres  major  and  sur¬ 
rounds  the  collum  chirurgicum  from  behind  and  lateralward,  lying  always  upon  the  bone  and 
covered  by  all  the  muscles.  It  supplies  these  muscles,  the  shoulder  joint  and  the  skin  over  the 
m.  deltoideus;  it  usually  gives  off  two  branches  (aa.  nutriciae  humeri)  to  the  superior  epiphysis 
of  the  humerus. 
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503.  Arteries  of  the  right  shoulder-blade, 

viewed  from  behind. 

(The  mm,  supraspinatus,  infraspinatus,  teres  minor  and  deltoideus  have  been  partially  removed.) 

A.  brachialis  (brachial  artery)  (see  Figs.  502,  504,  506  and  507)  extends  from  the 
inferior  margin  of  the  m.  pectoralis  major  onward,  at  first  just  behind  the  m.  coracobrachialis, 
in  front  of  the  caput  longum  and  caput  mediale  of  the  m.  triceps,  then  in  the  sulcus  bicipitalis 
medialis  almost  straight  downward;  it  then  passes  upon  the  m.  brachialis,  covered  by  the 
lacertus  fibrosus,  to  the  depth  of  the  elbow,  there  to  divide  at  the  level  of  the  proc.  coronoideus 
ulnae  into  the  a.  radialis  and  the  a.  ulnaris.  Superficial  to  it  medianward  and  in  front  of  it 
run  the  vv.  brachiales;  on  its  lateral  anterior  surface  above  descends  the  n.  medianus,  which, 
however,  above  the  elbow  passes  in  front  of  the  artery  to  its  medial  side;  on  its  medial  sur¬ 
face  lies  above  the  n.  ulnaris,  on  its  posterior  surface  the  n.  radialis;  these,  however,  soon  diverge 
from  it.  Besides  several  small  branches  to  the  neighboring  muscles  and  skin  it  gives  off : 

1.  A.  profunda  brachii  (0.  T.  superior  profunda  artery)  (see  Figs.  504  and  505) 
arises  from  the  upper  portion  of  the  vessel,  bends  backward  and  downward  and  follows  a  spiral 
course  along  with  the  n.  radialis  in  the  sulcus  n.  radialis  around  the  posterior  surface  of  the 
humerus  downward  and  lateralward;  in  its  course  it  runs  between  the  origins  of  the  caput 
laterale  and  caput  mediale  m.  tricipitis  and  is  covered  by  the  former.  Branches: 
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504.  Arteries  of  the 
right  upper  arm, 

viewed  from  in  front. 

1.  A.  profunda  brachii  (continued) 

(see  also  Fig.  505): 

a)  Ramus  deltoideus  (see  also  Fig.  502) 

goes  off  immediately  below  the  origin 
of  the  artery  or  arises  from  the 
a.  brachialis  or  from  the  a.  collate¬ 
ralis  ulnaris  superior;  it  runs  lateral- 
ward,  transversely  over  the  anterior 
surface  of  the  humerus,  covered  by 
the  mm.  coracobrachialis  and  biceps, 
to  the  m.  deltoideus  and  gives  off 
branches  to  this  and  to  the  m. 
brachialis. 

b)  A.  collateralis  media  runs  downward 

in  the  substance  of  the  caput  me¬ 
diale  of  the  m.  triceps  and  some¬ 
times  reaches  the  rete  articulare 
cubiti,  which  it  then  helps  to  form. 

c)  A.  collateralis  radialis  (0.  T.  articu¬ 

lar  branch  of  the  superior  profunda) 
appears  somewhat  below  the  middle 
of  the  upper  arm  between  the  caput 
laterale  and  the  caput  mediale  of 
the  m.  triceps  (with  the  n.  cutaneus 
antebrachii  dorsalis  of  the  n.  ra¬ 
dialis),  runs  just  behind  the  septum 
intermusculare  laterale  as  far  as  the 
epicondylus  lateralis  and  there  opens 
into  the  rete  articulare  cubiti.  It 
supplies  the  neighboring  muscles, 
the  skin  over  the  m.  triceps  and 
partly  also  that  over  the  mm.  bra¬ 
chialis  and  biceps. 

d)  A.  nutricia  humeri  (not  illustrated) 

arises  sometimes  also  from  a  muscu¬ 
lar  branch  or  from  the  a.  brachialis 
itself;  it  passes  through  the  canalis 
nutricius  to  the  bone  and  marrow  of 
the  diaphysis. 

2.  A.  collateralis  ulnaris  superior 

(0.  T.  inferior  profunda  artery)  (see  also 
Figs.  505—507)  arises  usually  a  little  below 
the  preceding  artery,  runs  downward  with 
the  n.  ulnaris  on  the  medial  surface  of  the 
caput  mediale  m.  tricipitis  (behind  the  sep¬ 
tum  intermusculare  mediale)  and  enters  into 
the  rete  articulare  cubiti  near  the  olecranon. 
It  supplies  the  neighboring  muscles  and  skin. 

3.  A.  collateralis  ulnaris  inferior 
(0.  T.  anastomotica  magna  artery)  (see  also 
Figs.  505 — 508)  goes  off  somewhat  above 
the  epicondylus  medialis  humeri,  runs  me- 
dianward  in  front  of  the  m.  brachialis, 
perforates  the  septum  intermusculare  me¬ 
diale,  bends  directly  upon  the  bone  back¬ 
ward  and  lateralward  and  enters  into  the 
rete  articulare  cubiti;  it  gives  off  branches 
to  the  adjacent  muscles. 
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505.  Arteries  of  the  right  upper  arm,  viewed  from  behind. 


(The  m.  triceps  has  been  partially  re¬ 
moved,  the  .other  muscles  of  the  upper 
arm  have  been  completely  removed.) 

A.  radialis  (radial  artery ) 
(see  also  Figs.  504,  506—511)  ex¬ 
tends  radialward,  slightly  curved, 
upon  the  m.  supinator  and  then  runs 
almost  straight  to  the  wrist  between 
the  m.  brachioradialis  on  one  side, 
the  mm.  pronator  teres  and  flexor 
carpi  radialis  on  the  other  side;  it  is 
covered  over  in  its  upper  portion  by 
the  margin  of  the  m.  brachioradialis 
and,  below,  lies  free,  covered  only  by 
the  fascia  antebrachii;  above  it  lies, 
in  its  course,  upon  the  insertion  of 
the  m.  pronator  teres,  below  first  upon 
the  mm.  flexor  digitorum  sublimis  and 
flexor  pollicis  longus;  then  upon  the 
m.  pronator  quadratus  or  the  radius 
and  is  accompanied  in  the  upper  half 
at  its  radial  side  by  the  ramus  super¬ 
ficialis  n.  radialis.  Distalward  from 
the  proc.  styloideus  radii  it  bends  to 
the  back  of  the  hand,  covered  by  the 
tendons  of  the  mm.  abductor  pollicis 
longus  and  extensor  pollicis  brevis, 
then  runs  distalward  through  the  ta- 
batiere  and  beneath  the  tendon  of  the 
m.  extensor  pollicis  longus,  passes  be¬ 
tween  the  bases  of  the  ossa  meta- 
carpalia  I  and  II  through  the  m.inter- 
osseus  dorsalis  I  into  the  palm  and 
ends  in  the  arcus  volaris  profundus. 
Branches : 

1.  A.  recurrens  radialis  (0.  T. 
radial  recurrent  artery)  (see  Fig.  507) 
goes  off  directly  after  the  artery 
arises,  bends  upward  and  backward 
like  a  hook  along  the  n.  radialis  upon 
the  m.  supinator;  it  supplies  the  ad¬ 
jacent  muscles  and  the  skin  over  them 
and  sends  off  a  branch  beneath  the 
origin  of  the  m.  brachioradialis 
through  the  septum  intermusculare 
laterale  into  the  rete  articulare  cubiti 
(see  Fig.  508). 

2.  Rami  musculares  (see  Fig. 
506)  in  the  forearm,  numerous,  to  the 
adjacent  muscles  and  to  the  skin. 

3.  Ramus  volaris  superficia¬ 
lis  (Q.T.  superficial  volar  branch)  (see 
Fig.  510)  arises  at  the  level  of  the 
proc.  styloideus  radii,  runs  distal¬ 
ward  upon  or  partly  between  the 
bundles  of  the  m.  abductor  pollicis 
brevis,  otherwise  covered  only  by 
the  thin  fascia  of  the  thenar,  and 
goes  over  usually  in  the  form  of  a 
curve  into  the  arcus  volaris  super¬ 
ficialis.  It  gives  off  branches  to  the 
muscles  and  skin  of  the  thumb. 


Acromion 


Rete  articulare  cubiti— 


N.  ulnaris  - 


A.  recurreus  ulnaris^ 
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A.  collateralis  media ' 
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N.  radialis' 
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506.  Arteries  of  the  right  forearm, 

viewed  from  in  front,  1st  layer. 


A.  collaterals  ulnaris  superior 


_ M.  triceps  brachii 

(caput  mediale) 


(The  mm.  pronator  teres,  palmaris  longus, 
flexor  carpi  radialis  and  flexor  digitorum 
sublimis  have  been  partially  removed  from 
their  origins.) 


A.  brachialis 

Septum  intermuseulare 
mediale 


N.  ulnaris 

A.  collaterals 
ulnaris  inferior 

M.  brachialis 


Epicondylus  medialis 
humeri 

- A.  recurrens  radialis 


Aa.  recurrentes' 
ulnares 

- M.  brachioradialis 

_ A.  interossea 

communis 

* - A.  mediana 

M.  pronator  teres 
(cut  away) 

__  Ramus  superficialis 
n.  radialis 

--  A.  radialis 


_  Ramus  museularis 
a.  radialis 
—  N.  medianus 

—  A.  ulnaris 

_  Ramus  museularis 
a.  ulnaris 

- N.  ulnaris 

- M.  flexor  pollicis  longus 

■> 

f - M.  flexor  digitorum  profundus 

- M.  flexor  carpi  radialis 


.  M.  palmaris  longus 
-M.  flexor  carpi  ulnaris 


M.  flexor  digitorum  sublimis 


Ramus  volaris 
superficialis 
a.  radialis 

Ligamentum 
carpi  volare 


4.  Ramus  carpeus  volaris  (0.  T. 

anterior  radial  carpal)  (see  Figs.  507  and 
511),  delicate,  goes  ulnarward  at  the  distal 
margin  of  the  m.  pronator  quadratus,  di¬ 
rectly  upon  the  bone;  it  helps  to  form  the 
rete  carpi  volare. 

5.  Ramus  carpeus  dorsalis  (0.  T. 

posterior  radial  carpal)  (see  Figs.  508  and 
509)  arises  from  the  portion  of  the  artery 
situated  in  the  back  of  the  hand,  extends 
ulnarward  directly  upon  the  bones  and 
ligaments  and  helps  to  form  the  rete 
carpi  dorsale. 

6.  A.  metacarpea  dorsalis  I  (0.  T. 
dorsalis  indicis  or  dorsal  artery  of  the 
first  finger)  (see  Fig.  509)  goes  off  shortly 
before  the  passage  of  the  artery  through 
the  m.  interosseus  dorsalis  I,  divides  soon 
afterward  and  supplies  the  adjacent  mar¬ 
gins  of  the  index  finger  (as  far  as  the  first 
phalanx)  and  thumb.  A  small  branch  to 
the  radial  margin  of  the  thumb  usually 
arises  separately. 

,A.  ulnaris  (ulnar  artery )  (see  also 
Figs.  504,  507 — 511)  goes  into  the  depth 
at  the  upper  margin  of  the  m.  pronator 
teres  and  then  turns  ulnarward  beneath  this 
as  well  as  beneath  the  mm.  flexor  carpi 
radialis,  palmaris  longus  and  flexor  di¬ 
gitorum  sublimis,  directly  upon  the  m. 
flexor  digitorum  profundus;  it  then  runs 
along  the  volar  margin  of  the  m.  flexor 
carpi  ulnaris,  between  it  and  the  m.  flexor 
digitorum  sublimis  to  the  wrist.  Itis  hidden 
irr  its  course  beneath  the  margins  of  the 
neighboring  muscles,  is  accompanied  ulnar¬ 
ward  for  part  of  the  way  by  the  n.  ulnaris 
and  rests  upon  the  m.  flexor  digitorum 
profundus.  In  the  hand  it  runs  beneath 
the  lig.  carpi  volare,  then  upon  the  lig. 
carpi  transversum  on  the  radial  side  of  the 
os  pisiforme  and  ends  in  the  arcus  volaris 
superficialis.  Branches : 

1.  Aa.  recurfentes  ulnares  (O.  T., 
ulnar  recurrent  arteries)  (see  also  Fig.  505), 
single  or  in  a  common  trunk  from  the  be¬ 
ginning  of  the  artery;  they  run  in  a  re¬ 
current  direction,  that  is,  proximalward;  one  runs  usually 
upon  the  anterior  surface  of  the  m.  brachialis  toward  the  a. 
collaterals  ulnaris  inferior,  the  other  runs  backward  beneath 
the  origins  of  the  mm.  flexor  carpi  radialis  and  flexor  digi¬ 
torum  sublimis  to  the  sulcus  n.  ulnaris  of  the  epicondylus 
medialis  humeri  and  there  enters  into  the  rete  articulare 
cubiti.  It  supplies  the  surrounding  muscles  and  skin. 

2.  Rami  musculares,  in  the  forearm,  numerous 
branches,  to  the  surrounding  muscles  and  to  the  skin. 


M  biceps  brachii 
I 
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507.  Arteries  of  the  right  forearm, 


viewed  from  in  front,  2nd  layer. 
(The  mm.  brachioradialis,  pronator 
teres,  flexor  carpi  radialis  and  flexores 
digitorum  sublimis  et  profundus  have 
been  removed.) 

3.  Ramus  carpeus  volaris  (0. 
T.  anterior  ulnar  carpal)  (see  also  Fig. 
511),  usually  double,  delicate,  goes 
in  the  neighborhood  of  the  wrist, 
upon  the  bone,  to  the  rete  carpi  volare. 

4.  Ramus  carpeus  dorsalis  (0. 
T.  posterior  ulnar  carpal)  (see  Figs.  508, 
509  and  511)  runs,  directly  upon  the 
bone,  around  the  ulna  to  the  back  of 
the  hand  and  to  the  rete  carpi  dorsale. 

5.  Ramus  volaris  profundus 
(0.  T.  deep  ulnar  artery)  (see  Figs.  510 
and  511)  arises  close  to  the  os  pisi- 
forme,  goes  into  the  depth  between  the 
origins  of  the  mm.  flexor  digiti  V  brevis 
and  abductor  digiti  Y  through  the  origin 
of  the  m.opponeus  digiti  V  and  helps  to 
form  the  arcus  volaris  profundus;  it 
gives  off  small  branches  to  the  muscles 
of  the  hypothenar.  From  this  branch, 
or  from  the  stem  of  the  a.  ulnaris  itself, 
an  artery  (a.  digitalis  volaris)  passes 
beneath  the  m.  palmaris  brevis  upon 
the  muscles  of  the  hypothenar  (giving 
branches  to  these  and  to  the  fekin)  to 
the  ulnar  margin  of  the  5th  finger. 

6.  A.  interossea  communis 
(0.  T.  common  interosseous  artery) 
(see  also  Fig.  506)  goes  off  a  little 
below  the  tuberositas  radii  and  divides 
immediately  into  two  branches: 

a)  A.  interossea  volaris  (0.  T.  ante¬ 
rior  interosseus  artery)  runs  distal- 
ward  '  directly  upon  the  volar  sur¬ 
face  of  the  membrana  interossea, 
covered  by  the  m.  flexor  digitorum 
profundus;  it  supplies  the  muscles 
of  the  volar  surface  and  sends  a 
series  of  branches  through  the  mem¬ 
brane  to  the  jmuscles  of  the  poste¬ 
rior  surface;  it  also  sends  branches 
(aa.  nutriciae)  to  the  radius  and 
ulna.  It  reaches  the  dorsal  surface 
of  the  membrana  interossea  at  the 
upper  margin  of  the  m.  pronator 
quadratus  and  runs  distalward 
upon  it  to  the  rete  carpi  dorsale 
(see  Figs.  508  and  509);  a  small 
branch  remains  upon  the  volar 
surface  and  goes  to  the  rete  carpi 
volare  (see  also  Fig.  511).  Branch: 
aa)  A.  mediana  (0.  T.  median  artery 
or  arteria  comes  nervi  mediani)  (see 
Fig.  506)  from  the  first  portion  of 
the  artery,  often  directly  from  the 
a.  ulnaris,  slender  runs  at  the  ulnar 

i  7 

side  of  the  n.  medianus  distalward, 
finally  to  reach  the  palm. 


M.  biceps  braehii 


A.  interossea 
communis 


A.  recurrens 
radialis 


Aa.  reeurrentes 
ulnares 


A.  radialis 


A.  ulnaris 


—  Ramus  muscularis 
a.  ulnaris 

- A.  interossea  volaris 

- Membrana  interossea 

- Ulna 

—  M.  flexor  carpi  ulnaris 

- Ramus  muscularis 

a.  radialis 

—  M.  pronator  quadratus 

_  Ramus  carpeus  volaris 
a.  ulnaris 

—  Ramus  carpeus  volaris 
a.  radialis 

.  _Ramus  volaris  superficialis 
a.  radialis 

-Rete  carpi  volare 


A.  collateralis- 
ulnaris  interior 


M.  brach ialis 


—  M.  extensor  carpi 
radialis  longus 


—  M.  flexor  pollicis  longus 


M.  triceps  braehii 
(caput  mediale) 


A.  brachialis 

.  A.  collateralis 
ulnaris  superior 
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N.  ulnaris  — 
A.  recurrens.  _ . 
ulnaris 


Ulna — 


M.  extensor  pollicis 
longus 


M.  extensor  carpi 
ulnaris 


M.  extensor  pollicis  _ 
brevis 

Terminal  branch  of  the 
a.  interossea  volaris 


A.  interossea  dorsalis 


Radius  - 

M.  extensor 
indicis  proprius 


Rete  carpi  dorsale— 


A.  collateralis  media  - 


A.  collateralis  radialis  - 
A.  recurrens  radialis 


A.  collateralis  ulnaris 
inferior 

Rete 

articulate  cubiti 
Olecranon 


M.  flexor 
carpi  ulnaris 

A.  interossea 
recurrens 


M.  supinator - 


M.  abductor  pollicis 
longus 


us  carpeus 
is  a.  ulnarii 


Ramus  carpeus  dorsalis  a.  radialis  1 


A.  interossea 
dorsalis 


M.  extensor  carpi 
radialis  longus 


M.  extensor  carpi  radialis  longus 


508.  Arteries  of  the  right 

forearm,  viewed  from  behind. 

(The  m.  extensor  digitorum  communis  has  been 
completely  removed,  the  mm.  extensores  carpi, 
indicis  proprius,  digiti  V  proprius  partially.) 

6.  A.  interossea  communis  (continued) : 
b)  A.  interossea  dorsalis  (0.  T.  posterior 
interosseous  artery)  perforates  the  mem- 
brana  interossea  a  little  below  the  chorda 
obliqua,  appears  at  the  lower  margin  of 
the  origin  of  the  m.  supinator  and  then 
runs  almost  straight  distalward  upon  the 
ulnar  origins  of  the  mm.  abductor  pollicis 
longus,  extensor  pollicis  longus  and  ex¬ 
tensor  indicis  proprius.  It  is  distributed 
to  the  adjacent  muscles  and  skin  and 
ends  in  the  rete  carpi  dorsale.  Branch: 
ba)  A.  interossea  recurrens  (0.  T.  interosseous 
recurrent  or  posterior  interosseous  re¬ 
current)  runs  upward  upon  or  near  the 
m.  supinator  (covered  by  the  m.  an- 
conaeus),  gives  off  branches  to  both 
muscles  and  to  the  skin  covering  them 
and  goes  to  the  rete  articulare  cubiti. 

Rete  articulare  cubiti  (see  also  Fig.  505) 
is  a  wide  vascular  network,  situated  especially 
on  the  dorsal  surface  of  the  elbow  joint,  in  part 
more  superficially  upon  the  olecranon  and  the 
tendon  of  the  m.  triceps,  in  part  deeper  between 
this  tendon,  the  humerus  and  the  elbow  joint. 
Opening  into  it  from  above  are  the  aa.  collate¬ 
rals  ulnares  superior  et  inferior,  collateralis 
media  and  collateralis  radialis,  from  below  large 
branches  from  the  posterior  a.  recurrens  ulnaris 
and  the  a.  interossea  recurrens  and  small 
branches  from  the  a.  recurrens  radialis.  A  little 
above  the  capsule  of  the  joint  there  is  usually 
a  large,  transverse  anastomosis,  which  is  fed 
especially  by  the  a.  collateralis  ulnaris  inferior. 
Branches  go  off  from  the  network  to  the  sur¬ 
rounding  bones,  joints,  muscles  and  skin. 

Rete  carpi  dorsale  (0.  T.  posterior  car¬ 
pal  rete)  (see  also  Fig.  509)  lies  upon  the  back 
of  the  wrist  and  is  arranged  in  two  layers:  one 
more  superficial,  consisting  of  finer  vessels,  upon 
the  lig.  carpi  dorsale  and  one  deeper,  directly 
upon  the  ligaments  and  bones  of  the  wrist.  The 
rete  is  formed  by  the  rami  carpei  dorsales  of 
the  a.  radialis  and  of  the  a.  ulnaris,  as  well  as 
by  the  terminal  branches  of  the  aa.  interosseae 
volaris  et  dorsalis.  From  the  deep  part  of  the 
network  arise  the  aa.  metacarpeae  dorsales  (0. 
T.  dorsal  interosseous  arteries)  II,  III  and  IV, 
which  run  distalward  upon  the  mm.  interossei 
dorsales  II,  III  and  IV,  one  upon  each,  each  div¬ 
iding  at  the  level  of  the  heads  of  the  ossa  meta- 
carpalia  into  2  aa.  digitales  dorsales  (0.  T.  dor¬ 
sal  digital  arteries)  for  the  adjacent  margins  of 
the  2nU  to  the  5th  finger.  The  latter  vessels  are 
short  and  usually  end  at  the  first  finger-joints. 
A  vessel  arises  usually  directly  from  the  network 
for  the  ulnar  margin  of  the  little  finger.  The 
aa.  metacarpeae  dorsales  receive  the  rami  per¬ 
forates  of  the  aa.  metacarpeae  volares. 
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2nd — 5th  finger  have  been  removed  from  the 
the  heads  of  the  ossa  metacarpalia.) 


509. 

Arteries 


(The  tendons  of  the  extensors  of  the 
lig.  carpi  dorsale  as  far  as 


Rete  carpi  dorsale 


Ramus  carpeus  dorsalis 
a.  ulnaris 


Rami  perforantes- 


Aa.  metacarpeae 
dorsales  II— IV  ^ 


Aa.  digitales 
dorsales 


Branches  of  the 
aa.  dorsales 
volares 
propriae 


M.  extensor  digitorum 
communis 


M.  extensor  digiti  V 
proprius 


M.  extensor  carpi  ulnaris 


Processus  styloideus 
ulnae 


of  the  back  of 
the  right  hand. 


- M.  extensor  pollicis  brevis 


Terminal  branch  of  the 
a.  interossea  volaris 


-Xiigamontum  carpi  dorsale 


M.  extensor  pollicis  brevis 
A.  radialis 


Ramus  carpeus  dorsalis 
a.  radialis 


M.  extensor  pollicis 
longus 


A.  motacarpea 
dorsalis  I 
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M.  flexor  digitorura  sublimis 


M.  palmaris  longus 
M.  flexor  carpi  radialis 

A.  radialis- 


Ramus  volaris  superficialis 
a.  radialis 


M.  abductor  pollicis  brevis  -- 


M.  flexor  carpi  ulnaris 
Ligamentum  carpi  volare 

Os  pisiform e 
—  A.  ulnaris 


Ramus  volaris 
profundus  a.  ulnaris 


M.  flexor  pollicis 
brevis 


Arcus  volaris 
superficialis 


Aa.  digitales 
volares 
communes 


Aa.  digitales 
volares 
propriae 


510.  Arteries 
of  the  right 
palm, 

superficial  layer. 

(The  aponeurosis  palmaris 
has  been  removed.) 


The  arcus  volaris  super¬ 
ficialis  (0.  T.  superficial 
palmararch)  lies  just  beneath 
the  aponeurosis  palmaris 
upon  the  tendons  of  the 
m.  flexor  digitorum  sublimis;  its  convexity  is  directed  distalward.  It  is  formed  chiefly  by  the 
termination  of  the  a.  ulnaris,  which  unites  usually  with  the  delicate  ramus  volaris  superficialis 
of  the  a.  radialis.  It  gives  off  small  branches  to  the  surrounding  muscles  and  skin  as  well  as 
three  aa.  digitales  volares  communes  (0.  T.  palmar  digital  arteries),  which  extend  distalward 
upon  the  2nd — 4th  m.  lumbricalis,  receive  the  aa.  metacarpeae  volares  II— IV  (see  also  Fig.  511) 
and  divide  at  the  metacarpophalangeal  joints,  each  into  two  aa.  digitales  volares  propriae 
(0.  T.  collateral  digital  arteries)  for  the  adjacent  surfaces  of  the  2nd — 5th  finger. 


Ligamentum  carpi 
transversum 


M.  palmaris  brevis 


Aa.  meta¬ 


carpeae 

volares 

II-IV 
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Branch  of  the  a.  interossea  volaris 


1 


A  a.  digitales 
volares 
communes 


A  a.  digitales 
volares 
propriae 


Aa.  metacarpeae 
volares  II—  IV 


Radius  — 

A.  radialis  — 

Ramus  carpeus  volaris  a.  radialis 

Ramus  volaris  superficialis 
a.  radialis 


-  Ulna 


A.  ulnaris 

Ramus  carpeus  dorsalis 
a.  ulnaris 

.Ramus  carpeus  volaris 
a.  ulnaris 


Rete  carpi  volare 


—  M.  abductor  digiti  V 


A.  metacarpea 
volaris  I 


M.  opponens  pollicis-  - 


Arcus  volaris 
profundus 


Ramus  volaris 
profundus  a.  ulnaris 


M.  flexor  digiti  V 
brevis 


Rami 

perforantes 


511.  Arteries  of  the  right  palm,  deep  layer. 

(All  the  structures  have  been  removed  with  the  exception  of  the  mm.  interossei,  the  muscles  of  the 
ball  of  the  little  finger  and  the  insertions  of  the  mm.  opponens  pollicis  and  flexor  pollicis  brevis.) 

.  The  aa.  digitales  volares  propriae  (see  also  Fig.  510)  supply  the  volar  surfaces  and, 
from  the  region  of  the  first  joint  of  the  finger  on,  also  the  dorsal  surfaces  of  the  fingers. 

The  arcus  volaris  profundus  (0.  T.  deep  palmar  arch)  lies  directly  upon  the  proximal 
ends  of  the  ossa  metacarpalia  and  the  mm.  interossei,  covered  by  the  tendons  of  all  the  flexors 
of  the  fingers  and  by  the  m.  adductor  pollicis.  It  forms  a  flatter  curve  than  the  superficial  arch; 
its  convexity  looks  distalward.  In  its  formation  is  chiefly  concerned  the  termination  of  the 
a.  radialis,  which  anastomoses  with  the  ramus  volaris  profundus  of  the  a.  ulnaris.  Proximalward 
it  gives  off  branches  to  the  rete  carpi  volare,  distalward  four  aa.  metacarpeae  volares  (0.  T. 
princeps  pollicis,  radialis  indicis  and  palmar  interosseous  arteries)  which  run  upon  the  mm.  inter¬ 
ossei.  The  first  goes  to  the  two  margins  of  the  thumb  and  to  the  radial  margin  of  the  index 
finger.  The  2nd,  3rd  and  4th  artery  gives  off,  close  to  its  origin,  a  ramus  perforans,  which  passes 
through  the  mm.  interossei  to  the  corresponding  a.  metacarpea  dorsalis;  the  arteries  finally 
anastomose,  close  to  the  heads  of  the  ossa  metacarpalia,  with  the  aa.  digitales  volares  communes. 

The  rete  carpi  volare  (0.  T.  anterior  carpal  rete)  (see  also  Fig.  507)  lies  directly  upon 
the  volar  surface  of  the  wrist  and  consists  of  several  fine  branches  from  the  a.  interossea  volaris, 
from  the  . rami  carpei  volares  of  the  aa.  radialis  and  ulnaris  and  from  the  arcus  volaris  profundus. 
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Arteries  of  the  Trunk. 


A.  intercostalis  suprema 
Truncus  costocervicalis 
A.  bronchialis 


A.  carotis  communis  dextra 
A.  subclavia  dextra 


A.  bronchialis 
t  Aorta  thoracalis 


A.  intercostalis  VII 


Ramus  posterior 


Ramus  anterior. 


512.  Aorta  thoracalis,  viewed  from  in  front. 

(On  the  left  side  the  mm.  intercostales  interni  and  subcostales  have  been  removed;  the  dia¬ 
phragm  has  been  cut  away  at  its  origins.  A  part  of  the  a.  subclavia  dextra  has  been  cut  off.) 

The  aorta  thoracalis  (thoracic  aorta)  (see  also  Figs.  607,  681 — 692)  runs,  from  the 
left  side  of  the  body  of  the  4tb  thoracic  vertebra  on,  downward  and  somewhat  to  the  right  and 
passes  in  front  of  the  lower  margin  of  the  12th  thoracic  vertebra,  a  little  to  the  left  of  the 
median  plane,  through  the  hiatus  aorticus  of  the  diaphragm  and  there  goes  over  into  the  aorta 
abdominalis.  On  the  left  side  it  is  directly  adjacent  to  the  v.  hemiazygos  and  is  covered  by  the 
pleura  mediastinalis  (and  is  accordingly  in  direct  contact  with  the  cavum  pleurae) ;  on  the  right 
side  it  adjoins  the  ductus  thoracicus  and  the  v.  azygos,  above  also  the  oesophagus,  which 
further  down  lies  on  its  anterior  surface;  in  front  it  comes  into  relation  also  with  the  bronchus 
sinister  and  with  the  pericardium  in  the  region  of  the  left  atrium.  It  gives  off  branches  to  the 
thoracic  viscera,  rami  viscerales ,  and  to  the  walls  of  the  thorax,  rami  parietales. 
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M.  sacrospinalig 


Processus 
transversus 
vertebrae 
lumbalis  III 


M.  inter- 
transversarius  — 
lateralis 


Ramus  posterior  ^  j  Ramus  spinalis 


l  A.  lumbalis  II 


N.  lumbalis  II 


Aorta 

abdominalis 


A.  mesenterica 
inferior 


513.  Branches  of  the  arteriae  lumbales  dextrae. 

(A  piece  of  the  lumbar  spine  with  its  muscles,  viewed  from  the  right  and  somewhat  from  above.) 

A.  Rami viscerales :  1.  Aa.  bronchiales  (see  Fig.  512),  2 — 3,  from  the  anterior  wall 
of  the  first  part  of  the  vessel,  very  frequently  (especially  on  the  right  side)  from  the  a.  inter- 
costalis  III.  They  go  forward  to  the  right  and  left  bronchus  and  along  with  these  into  the  lungs. 

2.  Aa.oesophageae  (not  illustrated),  3 — 7,  from  the  anterior  wall  at  different  levels,  for¬ 
ward  and  to  the  right  to  the  oesophagus;  the  lowermost  anastomoses  with  the  a.  gastrica  sinistra. 

3.  Rami  pericardiaci  (not  illustrated),  delicate,  to  the  posterior  wallof  the  pericardium. 

4.  Rami  mediastinales  (not  illustrated),  arising  partly  in  common  with  the  preceding, 
slender,  going  to  the  contents  of  the  spatium  mediastinale  posterius;  the  lowermost  spread  out 
also  upon  the  pars  lumbalis  of  the  diaphragm  as  the  aa.  phrenicae  superior  es  (not  illustrated). 

B.  Rami  parietales  :  Aa.  intercostales  (see  also  Fig.  512),  from  the  posterior  wall, 
on  each  side  (11)  10  for  the  (2nd)  3rd — 11th  intercostal  space  and  the  lower  margin  of  the  12th 
rib.  The  upper  arteries  run  upward  in  a  recurrent  direction,  the  lower  more  horizontally;  the 
right  are  the  longer. „  All  of  them  lie  upon  the  lig.  longitudinale  anterius,  behind  the  truncus 
sympathicus  and  the  v.  azygos  or  hemiazygos,  the  right  also  behind  the  oesophagus  and  the 
ductus  thoracicus.  Each  arrives  at  the  lower  margin  of  a  capitulum  costae  and  there  divides. 

a)  Ramus  posterior  gives  off  a  ramus  spinalis,  which  goes  through  the  foramen  inter- 

vertebrale  into  the  canalis  vertebralis  to  the  spinal  cord  and  its  surroundings.  It  then 
goes  backward,  medianward  from  the  lig.  costotransversarium  anterius,  gives  off  rami 
musculares,  and  divides  into  two  branches.  One  of  these  runs  between  the  mm.  semi- 
spinalis  and  longissimus,  appears  in  the  vicinity  of  the  median  plane  and  turns  lateral- 
ward  to  the  skin  (ramus  cutaneus  medialis);  the  other  lies  between  the  mm.  longis¬ 
simus  and  iliocostalis  and  goes  often  (especially  in  the  lower  segments)  also  to  the 
skin  (ramus  cutaneus  lateralis). 

b)  Ramus  anterior  runs  forward  in  the  spatium  intercostale  beneath  the  v.  intercostalis 

internally  of  the  mm.  intercostales  externi,  at  first  covered  only  by  the  fascia  endo- 
thoracica  and  the  pleura,  then  between  the  mm.  intercostales  externi  and  interni,  in 
the  anterior  half  within  the  latter  or  at  their  inner  side  (see  p.285);  it  gives  off  a 
branch  to  the  upper  margin  of  the  next  lower  rib  and  also  many  rami  musculares.  In 
front  it  anastomoses  with  the  corresponding  ramus  intercostalis  of  the  a.  mammaria 
interna  or  of  the  a.  musculophrenica.  Besides  the  digitations  of  origin  of  the  m.  obli- 
quus  abdominis  externus  rami  cutanei  laterales  [pectorales  et  abdominales ]  (not  illu¬ 
strated)  go,  some  backward  (ramus  posterior)  to  the  lateral,  some  forward  (ramus  an¬ 
terior)  to  the  anterior  wall  of  the  trunk;  rami  mammarii  laterales  go  from  the  latter 
to  the  mammary  gland.  Only  in  the  4th — 6th  intercostal  space,  as  a  rule,  small  branches 
pass  to  the  skm  medial  from  the  nipple  (rami  cutanei  anteriores  [pectorales  et  abdomi¬ 
nales  j)  (not  illustrated)  and  some  to  the  mammary  gland  (rami  mammarii  mediales). 
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Oesophagus  I  |  A*  phreniea  inferior 


Pain  us  suprarenalis  superior 
A.  suprarenalis  media 
A.  renalis 

'  A.  suprarenalis  inferior 
/  A.  spermatica  interna 
(a.  testicularis) 

A.  mesenterica 
inferior 


A.  coeliaca 

A  mesenterica  superior^ 
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Aorta  abdominalis  ^ 
A.  lumbalis  III^ 

Diaphragma  » 

\ 


/ 

/ 

/ 

/ 

/  / 

Ramus  iliacus  / 
a.  iliolumbalis  /  / 

Ramus  lumbalis  ^ '  / 

a.  iliolumbalis  /  / 

A.  circumflexa  ilium  / 

profunda  /'  / 

A.  sacralis  media""  y ' 

A.  epigastrica  inferior 


PA.  iliolumbalis 


'  yt  S 


\  A.  iliaca 
communis 


A.  iliaca  externa 


A.  hypogastrica  l 


1  A.  lumbalis  ima 
A.  sacralis  lateralis 


514.  Aorta  abdominalis  in  the  male,  viewed  from  in  front. 

(On  the  right  side  the  kidney  and  the  mm.  psoas  and  quadratus  lumborum  have  been  removed.) 
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The  aorta  abdominalis  (see  also  Figs.  550  and  686)  runs  downward  on  the  anterior 
surface  of  the  lumbar  vertebrae,  a  little  to  the  left  of  the  median  plane.  It  is  directly  covered 
in  front  by  the  corpus  pancreatis,  the  pars  inferior  duodeni  and  the  peritonaeum,  lies  on  the 
left  side  of  the  v.  cava  inferior  and  divides  in  front  of  the  lower  margin  of  the  4th  lumbar 
vertebra  into  the  aa.  iliacae  communes  dextra  et  sinistra.  Its  branches  are  divisible  into  rami 
parietales  (to  the  walls  of  the  abdomen)  and  rami  viscerales  (to  the  abdominal  viscera). 

A.  Rami  parietales: 

1.  A.  phrenica  inferior,  paired,  arises  in  front  of  the  12th  thoracic  vertebra,  separated 
from,  or  in  common  with  that  of  the  other  side,  goes  upward,  forward  and  lateralward  on 
the  inferior  surface  of  the  pars  lumbalis  diaphragmatis  (on  the  right  side  behind  the  foramen 
venae  cavae)  and  helps  to  supply  the  diaphragm.  Branches: 

Rami  suprarenales  superiores,  from  the  first  part  of  the  artery,  to  the  adrenal. 

2.  Aa.  lumbales  I — IV  (0.  T.  lumbar  arteries)  (see  also  Fig.  513),  paired,  go  off,  usu¬ 
ally  at  a  right  angle,  from  the  posterior  wall,  one  in  front  of  the  body  of  each  of  the  1st — 4th 
lumbar  vertebra;  they  run  backward  on  the  lateral  surface  of  the  same,  covered  by  the  crura 
diaphragmatis  and  the  origins  of  the  m.  psoas  major,  and  pass  through  the  m.quadratus  lumbo- 
rum  to  the  muscles  aiid  to  the  skin  of  the  lateral  wall  of  the  abdomen.  Each  gives  off  one  branch: 

Ramus  posterior,  corresponding  exactly  to  the  r.  posterior  of  an  a.  intercostalis  (see 
p.437),  gives  off  a  ramus  spinalis  and  goes  to  the  muscles  and  skin  of  the  lumbar  region. 

3.  A.  sacralis  media  (O.T. middle  sacral  artery)  (see  also  Figs.  521  and  522),  unpaired, 
from  the  posterior  wall  of  the  aorta  a  little  above  the  bifurcation,  extends  downward,  somewhat 
tortuous,  in  the  median  plane  in  front  of  the  5th  lumbar  vertebra,  sacrum  and  coccyx.  It  gives 
off  branches  to  the  neighboring  bones,  muscles,  nerves  and  to  the  rectum  and  ends  in  a  vascular 
skein,  the  glomus  coccygeum  (not  illustrated),  situated  beneath  the  tip  of  the  coccyx.  Branch: 

A.  lumbalis  ima  runs  lateralward  and  downward,  one  on  each  side,  upon  the  body  of  the 
5th  lumbar  vertebra  to  the  mm.  psoas  major  and  iliacus. 

B.  Rami  viscerales :  3  paired  and  3  unpaired;  sometimes  a  branch  to  the  ureter. 

1.  A.  suprarenalis  media  (0.  T.  middle  suprarenal  artery),  paired,  arises  a  little  belowr 
the  a.  coeliaca  and  runs  directly  in  front  of  the  crus  mediale  diaphragmatis  to  the  adrenal. 

2.  A.  renalis  (0.  T.  renal  artery)  (see  Fig.  550),  paired,  arises  nearly  at  a  right  angle 
at  the  level  of  the  1st  lumbar  vertebra  (or  somewhat  lower),  run6  transversely  in  front  of  the 
crus  mediale  diaphragmatis  (on  the  right  behind  the  v.  cava  inferior)  behind  the  v.  renalis  and 
sends  its  branches  in  front  of  and  behind  the  pelvis  of  the  kidney  to  the  substance  of  the  kidney 
(see  also  Fig.  691).  Variations  in  the  origin  and  number  are  frequent.  Each,  by  means  of  small 
branches  to  the  tunica  adiposa  of  the  kidney,  anastomoses  with  the  aa.  phrenica  inferior,  lum¬ 
bales,  suprarenales,  spermatica  interna  and  mesentericae.  Each  gives  off  also  the  a.  supra¬ 
renalis  inferior  to  the  adrenal  and  two  small  branches  to  the  ureter. 

3.  A.  spermatica  interna  (0.  T.  spermatic  artery)  (see  also  Figs.  515,  516  and  550), 
paired,  arises,  at  an  acute  angle,  at  the  level  of  the  2nd  lumbar  vertebra,  runs  downward,  lateral- 
ward  and  forward  (on  the  right  in  front  of  the  v.  cava  inferior)  upon  the  mm.  psoas  major  and 
minor,  in  front  of  the  ureter,  behind  the  peritonaeum,  gives  off  branches  to  the  tunica  adiposa 
of  the  kidney,  to  lymph  glands  and  seldom  to  the  ureter  and  approaches  the  lateral  margin  of 
the  pelvic  inlet.  Thence  it  is  distributed  differently  in  the  two  sexes.  In  the  male,  as  the  a.  testi- 
cularis  (see  also  Figs.  518,  521,  550  and  703),  it  goes  upon  the  m.  psoas  major,  in  front  of  the  a. 
and  v.  iliaca  externa  to  the  annulus  inguinalis  abdominalis  and,  surrounded  by  the  plexus  pam- 
piniformis,  in  the  spermatic  cord  to  the  epididymis  and  testicle;  it  anastomoses  there  with  the 
a.  deferentialis.  In  the  female,  as  the  a.  ovarica  (see  Figs.  522,  523  and  554),  it  crosses  the 
a.  and  v.  iliaca  externa,  nearly  in  front  of  the  ureter,  enters  into  the  lig.  Suspensorium  ovarii, 
surrounded  by  the  plexus  pampiniformis,  runs  along  the  margo  mesovaricus  of  the  cvary,  gives 
off  branches  to  it  and  forms  a  broad  anastomosis  with  the  ramus  ovarii  of  the  ai.  uterina. 

4.  A.  coeliaca  (0.  T.  coeliac  axis)  (see  also. Figs.  515  and  549),  unpaired,  from  the 
anterior  wall  between  the  12th  thoracic  and  the  1st  lumbar  vertebra,  is  short  and  divides  at 
the  upper  margin  of  the  corpus  pancreatis  into  three  branches: 

a)  A.  gastrica  sinistra  (0.  T.  gastric  or  coronary  artery)  (see  Figs.  515  and  516)  bends 

forward  and  upward  in  the  plica  gastropancreatica  to  the  right  side  of  the  cardia 
and  runs  in  the  omentum  minus,  along  the  curvatura  minor  of  the  stomach,  to  the 
right  and  downward.  Small  branches  to  the  oesophagus  (rami  oesophagei,  see  p.  437), 
larger  ones  to  the  anterior  and  posterior  wall  of  the  stomach  and  to  the  omentum 
minus;  all  the  arteries  supplying  the  stomach  freely  anastomose  with  each  other. 

b)  A.  hepatica  (0.  T.  hepatic  artery)  (see  Figs.  515  and  516)  runs  upon  the  right  crus 

mediale  diaphragmatis  at  the  upper  margin  of  the  pancreas  behind  and  below  the 
vestibulum  bursae  omentalis  to  the  left,  posterior  surface  of  the  pylorus.  Branches: 
ba)  A.  gastrica  dextra  (0.  T.  pyloric  artery)  arises  at  the  pylorus  and  runs  in  the  omentum 
minus  along  the  curvatura  minor  to  the  left;  it  unites  with  the  a.  gastrica  sinistra 
(see  above)  and  gives  off  branches  to  the  anterior  and  posterior  wrall  of  the  stomach. 
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515.  Arteries  of  the  abdominal  viscera, 

deepest  layer,  viewed  from  in  front. 

(The  left  lobe  of  the  liver,  the  largest  part  of  the  stomach,  the  small  intestines  and  the  colon 
transversum  have  been  removed;  the  peritonaeum  has  been,  in  large  extent,  dissected  off.) 

4.  A.  coeliaca  (continued) : 

bb)  A.  hepatica  propria  ascends  between  the  layers  of  the  lig.  hepatoduodenale,  to  the  left 
of  the  ductus  choledochus  and  in  front  of  the  v.  portae  (see  Figs.  548  and  635),  to  the 
porta  hepatis  and  there  divides  into  a  ramus  dexter  (0.  T.  right  terminal  branch)  to 
the  right  half  and  a  ramus  sinister  (0.  T.  left  terminal  branch)  to  the  left  half  of  the 
liver  (see  also  Fig.  632).  The  former  gives  off  the  a.  cystica  to  the  gall  bladder, 
be)  A.  gastroduodenalis  (gastroduodenal  artery)  runs  downward  on  the  left  and  dorsal 
surface  of  the  pars  superior  duodeni  and  divides  into  two  branches: 
ft)  A.  pancreaticoduodenalis  superior  extends  downward  and  to  the  left  on  the  concave 
side  of  the  pars  descendens  and  pars  inferior  duodeni,  between  it  and  the  caput  pan- 
creatis,  unites  with  the  a.  pancreaticoduodenalis  inferior  and  supplies,  with  its  rami 
pancreatici,  the  caput  pancreatis,  and,  with  its  rami  duodenales ,  the  duodenum. 
ß)  A.  gastroepiploica  dextra  (right  gastroepiploic  artery)  (see  Fig.  516)  arrives  at  the 
lower  surface  of  the  pars  superior  duodeni  between  the  two  anterior  layers  of  the 
omentum  majus,  runs  to  the  left  along  the  curvatura  major  of  the  stomach  and 
unites  with  the  a.  gastroepiploica  sinistra.  Branches  to  the  anterior  and  posterior 
wall  of  the  stomach  (see  p.  439),  as  well  as  rami  epiploici  to  the  great  omentum, 
c)  A.  lienalis  (0.  T.  splenic  artery)  (see  Figs.  549,  637  and  638)  bends  to  the  left  and 
extends  to  the  left  above  the  v.  lienalis  at  the  upper  margin  of  the  pancreas,  as  welt 
as  behind  the  bursa  omentalis,  in  front  of  the  left  adrenal  and  kidney,  in  a  tortuous 
course  to  the  hilus  of  the  spleen.  Branches  (see  p.  442) : 


Arteries  of  the  Trunk 


441 


Colon  descendens 


A.  colica  sinistra 


A.  mesenterica  inferior 


A  pancreaticoduodenalis  inferior 
A.  gastroepiploica  dextra 
A.  pancreaticoduodenalis  \ 
superior 


A.  gastrica  dextra 
\ 


A.  hepatica 

A.  gastrica  sinistra 


A.  gastroepiploica  sinistra 
I 


/ 

/ 

/ 

/ 

/  '  / 

/  /  i 

Colon  ascendens  1  1 

'  / 

A.  colica  dextra  / 
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A.  ileocolica 


I  \  A.  sigmoidea 

'Aorta  abdominalis  A.  haemorrhoidalis  superior 


516.  Arteries  of  the  abdominal  viscera, 

more  superficial  layer,  viewed  from  in  front. 

(The  left  lobe  of  the  liver,  the  small  intestines  and  the  colon  transversum  have  been  removed; 

the  mesenterium  and  mesocolon  have  been  dissected  off.) 
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4.  A.  coeliaca  (continued): 

ca)  Rami  pancreatici,  numerous,  to  the  corpus  and  to  the  cauda  pancreatis. 

cb)  A.  gastroepiploica  sinistra  (left  gastroepiploic  artery)  (see  also  Fig.  516)  runs  forward 

in  the  lig.  gastrolienale,  goes  to  the  right,  between  the  two  anterior  layers  of  the 
omentum  majus,  along  the  curvatura  major  of  the  stomach,  and  unites  with  the  a. 
gastroepiploica  dextra;  its  branches  are  like  those  of  the  latter  artery  (see  also  p.  439). 

cc)  Aa.  gastricae  breves  (see  Fig.  515)  in  the  lig.  gastrolienale  to  the  fundus  ventriculi. 

cd)  Rami  lienales  from  the  hilus  to  the  substance  of  the  spleen  (see  Fig.  637). 

5.  A.  mesenterica  superior  (superior  mesenteric  artery)  (see  also  Figs.  514 — 516,  549 
and  635),  unpaired,  arises  just  below  the  a.  coeliaca,  separated  from  it  by  the  v.  lienalis,  in  front 
of  the  1st  lumbar  vertebra;  it  goes  downward  at  first  behind  the  caput  pancreatis,  then  passes 
through  the  incisura  pancreatis  in  the  groove  on  the  anterior  surface  of  the  processus  uncinatus 
pancreatis  and  in  front  of  the  pars  inferior  duodeni  between  the  layers  of  the  mesenterium  and 
runs  in  a  curve,  slightly  convex  to  the  left  and  forward,  as  far  as  the  end  of  the  small  intestine. 

a)  A.  pancreaticoduodenalis  inferior  (see  Figs.  515  and  516)  goes  off  from  the  right  side, 

runs  to  the  right  on  the  concave  surface  of  the  pars  inferior  duodeni  between  it  and  the 
pancreas,  supplies  both  organs  and  unites  with  the  a.  pancreaticoduodenalis  superior. 

b)  Aa.  intestinales  (0.  T.  vasa  intestini  tenius),  12 — 20,  from  the  convexity  of  the  arch 

on  the  left  side,  pass  between  the  layers  of  ^.e  mesenterium  to  the  loops  of  the 
jejunum  (aa.  jejunales)  and  ileum  (aa.  ileae).  Each  artery  bifurcates  and  forms  arch¬ 
like  anastomoses  with  the  branches  of  neighboring  vessels;  the  branches  arising  from 
these  form  further  anastomoses  and  so  on  until  two  to  five  series  of  anastomoses  follow 
upon  one  another  (see  Fig.  547).  From  the  last  numerous  branches  of  nearly  equal  size 
and  almost  equidistant  from  one  another  go  to  the  small  intestines.  Small  branches  go 
also  to  the  contents  of  the  mesentery.  The  last  a.  ilea  unites  with  the  a.  ileocolica. 

c)  A.  ileocolica,  from  the  right  side,  runs  behind  the  peritonaeum  to  the  right  and  down¬ 

ward  to  the  end  of  the  small  and  beginning  of  the  large  intestine,  anastomoses  with 
the  last  a.  ilea  and  with  the  a.  colica  dextra.  A  small  branch,  the  a.  appendicularis 
(not  indicated),  goes  behind  the  ileum  to  the  vermiform  process. 

d)  A.  colica  dextra  (right  colic  artery),  from  the  right  side,  very  often  a  branch  of  the 

preceding  artery,  goes  to  the  right  behind  the  peritonaeum  to  the  colon  ascendens;  it 
anastomoses  with  the  a.  ileocolica  and  with  the  a.  colica  media. 

e)  A.  colica  media  (middle  colic  artery),  from  the  right  side,  in  front  of  the  pancreas; 

it  extends  to  the  right  and  forward  in  the  mesocolon  transversum  to  the  colon  trans- 
versum;  it  anastomoses  with  the  a.  colica  dextra  and  with  the  a.  colica  sinistra. 

6.  A.  mesenterica  inferior  (see  Figs.  513 — 516),  unpaired,  arises  between  the  3rd  and 
4th  lumbar  vertebra  and  runs  downward  and  to  the  left,  beneath  the  peritonaeum.  Branches: 

a)  A.  colica  sinistra  (left  colic  artery)  beneath  the  peritonaeum  to  the  left  to  the  colon 

descendens ;  it  anastomoses  with  the  a.  colica  media  and  with  the  aa.  sigmoideae. 

b)  Aa.  sigmoideae,  often  single,  run  downward  and  to  the  left  to  the  colon  sigmoideum; 

they  anastomose  with  the  a.  colica  sinistra  and  with  the  a.  haemorrhoidalis  superior. 

c)  A.  haemorrhoidalis  superior  (see  also  Figs.  516,  521  and  522),  the  terminal  branch  of 

the  a.  mesenterica  inf.,  bends  downward  in  front  of  the  a.  and  v.  iliaca  communis 
sinistra  and  in  front  of  the  promontorium  and  goes  downward  in  the  mesorectum,  in 
front  of  the  sacrum  and  behind  the  rectum,  and  then  divides  into  two  branches  which 
run  right  and  left  to  the  intestinum  rectum;  it  anastomoses  above  with  the  aa.  sig¬ 
moideae,  below  with  the  aa.  haemorrhoidales  mediae  (from  the  aa.  hypogastricae). 

A.  iliaca  communis  (iliac  artery)  (see  also  Figs.  514,  518,  519,  521,  522  and  550), 
paired,  goes  downward,  lateralward  and  forward,  slightly  curved,  in  front  of  the  bodies  of  the  4th 
and  5th  lumbar  vertebra  at  the  medial  margin  of  the  m.  psoas  major;  it  runs  on  the  left  behind 
the  a.  haemorrhoidalis  superior  and,  oftener  on  the  left,  behind  the  ureter.  It  lies  in  front  of 
and  somewhat  to  the  left  of  the  v.  iliaca  communis.  It  divides  in  front  of  the  articulatio  sacro- 
iliaca  into  the  a.  hypogastrica  and  the  a.  iliaca  externa;  a  small  branch  to  the  ureter. 

A.  hypogastrica  (see  Figs.  514,  518,  519,  521,  522  and  551)  turns  downward  and 
somewhat  backward  into  the  small  pelvis  and  divides,  after  a  short  course,  usually  into  a  poste¬ 
rior  and  an  anterior  branch.  The  posterior  branch  bends  markedly  backward  to  the  upper  part 
of  the  foramen  ischiadicum  majus  (above  the  m.  piriformis),  gives  off  the  aa.  iliolumbalis  and 
sacralis  lateralis  and  ends  as  the  a.  glutaea  superior.  The  anterior  branch  runs  in  front  of  the 
m.  piriformis  to  the  inferior  portion  of  the  foramen  ischiadicum  majus,  gives  off  the  aa.  umbili¬ 
calis  (or  aa.  vesicales  superiores),  obturajtoria,  vesicalis  inferior,  deferentialis  (in  the  male), 
uterina  (in  the  female)  and  haemorrhoidalis  media  and  bifurcates  into  the  aa.  glutaea  inferior 
and  pudenda  interna.  The  subdivisions  of  the  posterior  branch  (also  the  a.  obturatoria  and  the 
a.  glutaea  inferior)  go  chiefly  to  the  walls  of  the  pelvis  as  rami  parietales ,  those  of  the 
anterior  branch  (with  the  exception  of  the  a.  obturatoria  and  the  a.  glutaea  inferior)  chiefly  to 
the  viscera  as  rami  viscerales.  In  addition  to  these  a  small  branch  to  the  ureter. 
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517.  Branches  of  the  a.  mesenterica  superior, 

viewed  from  in  front. 


(The  small  intestine  has  been  cut  away  at  the  mesentery  with  the  exception  of  two  loops, 
the  transverse  colon  has  been  drawn  upward,  the  great  omentum  cut  off,  and  the  mesentery 
reflected  to  the  left.  The  mesentery  and  mesocolon  have  been  partially  dissected  away.) 
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518.  Right  a.  obturatoria  and  a.  epigastrica  in¬ 
ferior,  in  the  male,  viewed  from  the  left. 

A.  Rami  parietales : 

1.  A.  iliolumbalis  (0.  T.  iliolumbar  artery)  (see  also  Figs.  514  and  519)  turns  lateral- 
ward  and  upward  behind  the  n.  obturatorius,  between  the  basis  ossis  sacri  and  the  m.  psoas 
major  and  divides  into  two  branches : 

a)  Ramus  lumbalis  corresponds  to  the  ramus  posterior  of  an  a.  lumbalis  (see  Fig.  513), 

runs  dorsally  between  the  proc.  transversus  of  the  5th  lumbar  vertebra  and  the  basis 
of  the  sacrum  and  gives  off  a  ramus  spinalis  to  the  spinal  canal;  it  supplies  the  neigh¬ 
boring  muscles  and  skin. 

b)  Ramus  iliacus  runs  behind  the  m.  psoas  major  along  the  crista  iliaca,  gives  off  branches 

to  the  bones  and  muscles;  it  unites  with  the  a.  circumflexa  ilium  profunda. 
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519.  Abnormal  a.  obturatoria  dextra  in  the  male  ( Var .) 

(A  window  has  been  cut  out  of  the  mm.  obturator  internus  and  levator  ani.) 

2.  A.  sacralis  lateralis  (lateral  sacral  artery)  (see  Figs.  514  and  521)  downward,  single 
or  double,  medially  from  the  foramina  sacralia,  upon  the  fascia  pelvina  of  the  sacrum,  gives  off 
rami  spinales  through  the  foramina  sacralia  anteriora  into  the  canalis  sacralis,  and  branches  to 
the  muscles  and  to  the  skin  of  the  back. 

3.  A.  obturatoria  (obturator  artery)  (see  Figs.  518,  520  522  and  527),  frequently 
from  the  posterior  branch,  extends,  covered  by  peritonaeum,  forward  and  downward  beneath 
the  linpa  terminalis  pelvis  and  beneath  the  n.  obturatorius  to  the  canalis  obturatorius,  inside 
which  it  divides  into  its  terminal  branches.  In  the  pelvis,  small  branches  to  its  surroundings, 
as  well  as: 

a)  Ramus  pubicus.  This  runs  medianward  on  the  posterior  surface  of  the  ramus  superior 

ossis  pubis  and  anastomoses  on  the  upper  surface  of  the  lig.  lacunare  [Gimbernati] 

(see  Fig.  525)  or  laterally  from  it  with  the  ramus  obturatorius  of  the  a.  epigastrica 
inferior.  By  this  anastomosis  the  a.  obturatoria  arises  in  about  one  third  of  the 
cases  from  the  a.  epigastrica,  it  lies  more  often  laterally  from  the  annulus  femoralis, 
more  rarely  on  the  septum  femorale  or  on  the  lig.  lacunare. 

b)  Ramus  internus,  medial  from  the  membrana  obturatoria,  downward  to  the  ischium. 
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520.  Terminal  branches  of  the  a.  obturatoria 

dextra  (male  pelvis),  viewed  from  in  front  and  from  the  right. 

(The  muscles  of  the  thigh  have  been  cut  off  short  at  their  origin.) 

3.  A.  obturatoria  (continued) :  Terminal  branches ; 

c)  Ramus  posterior  goes  downward  in  the  membrana  obturatoria  to  the  anterior  surface  of 

the  ramus  superior  ossis  ischii,  and  gives  off,  as  it  goes,  the  a.  acetabuli,  which  passes 
through  the  incisura  acetabuli  to  the  hip-joint  and  through  the  lig.  teres  to  the  caput 
femoris;  it  also  gives  off  branches  which  pass  through  the  membrane  to  the  m.  ob¬ 
turator  internus,  and  sends  its  terminal  branches  in  part  forward  upon  the  origin  of 
the  m.  obturator  externus,  in  part  backward,  especially  to  the  ischium. 

d)  Ramus  anterior  forward  upon  the  external  surface  of  the  membrane  and  then,  partly 

through,  partly  in  front  of  the  m.  obturator  externus,  toward  the  preceding  artery. 

4.  A.  glutaea  superior  (gluteal  artery)  (see  Figs.  518,  521  and  528),  between  Lr> 
and  Si  backward  through  the  foramen  suprapiriforme,  gives  small  branches  to  the  surrounding 
muscles  and  bones  and  divides  into  a  superficial  branch,  which  goes  lateralward  and  downward 
between  the  mm.  glutaeus  maximus  and  medius,  and  into  a  deep  branch,  which  runs  lateral- 
ward  between  the  mm.  glutaeus  medius  and  minimus.  This  latter  branch  divides  into  a  ramus 
superior  along  the  upper  margin  of  the  m.  glutaeus  minimus  and  into  a  ramus  inferior  lower 
down,  on  the  m.  glutaeus  minimus.  It  gives  off,  also,  branches  to  the  skin  of  the  region. 

5.  A.  glutaea  inferior  (see  Figs.  518,  521*and  528)  runs  between  S2  and  S3  or  S3  and 
S4  through  the  foramen  infrapiriforme,  between  the  lower  margin  of  the  m.  piriformis  and  the 
lig.  sacrospinosum  backward  and  downward  to  the  anterior  surface  of  the  m.  glutaeus  maximus. 
It  supplies  especially  thi6  muscle,  its  neighbors  and  the  skin  covering  that  region  and  gives  off 
a  fine  a.  comitans  n.  ischiadici  which  goes  downward  to  the  n.  ischiadicus. 

B.  Rami  viscerales . 

1.  A.  umbilicalis  (0.  T.  hypogastric  artery)  (see  Figs.  521,  522,  561  and  562),  present 
in  its  full  development  only  before  birth,  runs  in  a  curve,  on  the  inner  wall  of  the  small  pelvis, 
forward  and  upward  to  the  anterior  abdominal  wall,  arrives  on  this  behind  the  lateral  margin 
of  the  tendon  of  the  m.  rectus  abdominis  and  then  goes,  beneath  the  peritonaeum  in  the  plica 
umbilicalis  lateralis,  to  the  navel  (see  also  Figs.  379  and  650).  It  gives  off  the  aa.  vesicates 
superiores  to  the  upper  part  of  the  bladder;  from  these  go  small  branches  to  the  ureter.  After 
birth  only  the  beginning  of  the  artery  and  the  branches  to  the  bladder  remain  open,  the  largest 
part  of  the  vessel  becomes  obliterated  to  form  the  ligamentum  umbilicale  laterale  (0.  T.  lateral 
false  ligament)  (see  Fig.  650). 
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521.  Arteries  of  the  male  pelvis,  viewed  from  the  left. 

(The  rectum  has  been  drawn  somewhat  to  the  left,  the  peritonaeum  has  been  removed.) 

2.  A.  deferentialis  (0.  T.  artery  of  the  vas  deferens)  (present  only  in  the  male),  fre¬ 
quently  arising  from  the  preceding  artery  or  from  the  following,  passes  forward  and  downward 
to  the  ductus  deferens,  there  divides,  one  part  going  downward  as  far  as  the  vesicula  seminalis, 
the  other  upward  to  the  inguinal  canal  and  thence  to  the  epididymis;  it  anastomoses  there 
with  the  a.  testicularis. 

3.  A.  vesiealis  inferior  (see  also  Figs.  522  and  523)  goes  downward  to  the  fundus 
\esicae,  in  the  male  also  to  the  vesicula  seminalis  and  the  prostata,  in  the  female  to  the  vagina. 

4.  A.  haemorrhoidalis  media  (middle  haemorrhoidal  artery)  (not  constant)  (see  also 
Fig.  518)  comes  frequently  from  the  a.  pudenda  interna  and  runs  over  the  m.  coccvgeus  and  m. 
levator  ani,  downward  and  medianward  to  the  rectum  and  to  the  surrounding  muscles;  it  gives 
off  branches  to  the  vesiculae  seminales  and  to  the  prostata  in  the  male,  to  the  vagina  in  the 
female.  It  anastomoses  also  with  the  aa.  haemorrhoidales  superior  and  inferior. 
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A.  lumbalis  IV 


Ureter 


A.  mesenterica 
inferior 

A.  iliaca 
communis 

A.  lumbalis 
ima 

A.  sacralis 
media 

Intestinum 
rectum 

-  A.  iliaca  externa 

-  A.  hypogastrica 

Ramus 
tnbarius 

-  Ramus  ovarii 

A.  vesicalis 
inferior 

-Branch  to  the  vagina 

--  A.  uterina 
A.  haemor- 
rhoidalis 
superior 
-  A.  vaginalis 

Lig.  urn- 
bilicale  laterale 

-  -  Ureter 

Aa.  vesicales 
superiores 
A.  vesicalis 
inferior 

- Vagina 


;  A.  clitoridis 
A.  labialis  posterior 


✓ 

A.  iliaca  externa  ' 


A.  epigastrica  inferior  ’ 
A.  obturatoria '' 

Ligamentum  teres  uteri '' 
A.  vesicalis  superior' 

✓ 

Lig.  umbilicale  laterale1" 


A.  vesicalis  inferior1 

/  ^ 

Ligamentum  teres  uteri'  / 


A.  uterina'  / 
/ 


Ureter'  /  /  / 

•  /  / 

Vesica  urinaria'  /  / 

/  / 

/  /  , 

T-.  /  /  / 

Uterus  /  / 

Symphysis  ossium  pubis  S  / 

A.  dorsalis  clitoridis  / 


Aorta  abdominalis 


-  -  A.  pudenda  interna 

A.  haemorrhoidalis 
inferior 
M.  Jovator  ani 


A.  ovarica 


Ureter 


522.  Arteries  of  the  female  pelvis,  viewed  somewhat  from  the  left. 

(The  organs  have  been  partly  drawn  out  of  their  position;  the  peritonaeum  has  been  removed.) 

5.  A.  uterina  (uterine  artery)  (present  only  in  the  female)  (see  also  Fig.  523)  goes  for¬ 
ward  beneath  the  peritonaeum  at  first  on  the  inner  wall  of  the  small  pelvis,  then  turns  median- 
ward,  runs  through  the  parametrium  obliquely  forward  in  front  of  the  ureter  to  the  cervix  uteri 
and  there  gives  off  a  small  branch  to  the  ureter  as  well  as  the  a.  vaginalis,  which  runs  downward 
on  the  lateral  wall  of  the  vagina.  The  uterine  artery  then  runs  along  the  margo  lateralis  uteri, 
following  a  very  tortuous  course  between  the  layers  of  the  ligamentum  latum  uteri,  as  far  as 
the  fundus  uteri  and  sends  off  numerous  corkscrew-like,  tortuous  branches  to  the  anterior  and 
posterior  surface  of  the  uterus,  anastomosing  with  one  another  and  with  those  of  the  other 
side;  it  ends  in  a  branch  which  runs  in  the  ligamentum  latum  partly  to  the  ligamentum  teres 
uteri  and  to  the  tuba  uterina  (ramus  tubarius,  anastomosis  with  a.  ovarica),  partly  to  the 
ovary  (ramus  ovarii );  the  latter  branch  runs  along  the  margo  mesovaricus  of  the  ovary  and 
forms  a  broad  anastomosis  with  the  a.  ovarica. 
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Ramus  tubarius 
Tuba  uterina 
[Falloppii] 


Ramus  ovarii 

i  TT  ■  1  ri  If  m 


Vagina' 

A.  vesicalis  inferior,  branches  to  the  vagina 


I 

M. levator  ani 


Ureter 
A.  uterina 


A.  ovariea 

Ligamentum  latum  uteri 


i 

I 

A.  ovariea 

Peritonaeum 

A.  uterina  _ 
Ureter  - 
Vesica  urinaria - 

A.  vesicalis  inferior““^ 


Intestinum  rectum  | 


523.  Arteries  of  the  uterus  and  surrounding 

structures,  viewed  from  behind  and  somewhat  from  the  left. 

(On  the  left  side  the  ovary,  the  Fallopian  tube  and  the  ligamentum  teres  uteri  have  been 

displaced  from  their  normal  position.) 

6.  A.  pudenda  interna  (see  Figs.  519,  524  and  525)  goes  downward  at  the  lower  mar¬ 
gin  of  the  m.  piriformis  behind  the  lig.  sacrospinosum,  encompasses  the  spina  ischiadica 
and  passes  forward,  in  the  form  of  a  curve,  along  the  medial  surface  of  the  ramus  superior,  then 
along  that  of  the  ramus  inferior  ossis  ischii;  in  its  course  it  runs  somewhat  (about  the  width  of 
the  little  finger)  above  the  processus  falciformis  and  is  covered  by  the  fascia  obturatoria;  close 
behind  the  m.  transversus  perinei  superficialis  it  divides  into  the  a.  perinei  and  the  a.  penis  (or 

a.  clitoridis).  It  frequently  gives  off  above  the  lig.  sacrospinosum  small  branches  to  the  sur¬ 

rounding  muscles  and  nerves,  and  often,  also,  the  a.  haemorrhoidalis  media.  Other  branches: 

a)  A.  haemorrhoidalis  inferior  (O.T.  external  or  inferior  haemorrhoidal  artery)  (see  Figs.  524 
and  525),  usually  double  or  triple.  It  runs,  transversely  medianward  through  the  fat  of 
the  fossa  ischiorectalis,  being  fairly  superficial,  to  the  fat,  muscles  and  skin  about  the 
anus.  It  anastomoses  wiht  the  aa.  haemorrhoidalis  media  and  sacralis  media. 

b)  A.  perinei  (0.  T.  superficial  perineal  artery)  (see  Figs.  524  and  525)  extends,  over  or 

under  the  m.  transversus  perinei  superficialis,  forward  and  medianward;  it  is  superficial, 
being  covered  only  by  the  fascia  superficialis  perinei;  it  goes  in  the  male  to  the  posterior 
surface  and  to  the  septum  of  the  scrotum  by  means  of  the  aa.  scrotales  posteriores, 

in  the  female  into  the  labium  majus  and  labium  minus  by  means  of  the  aa.  labiales 

posteriores.  It  also  gives  off  small  branches  to  the  superficial  muscles  of  the  perineum. 

ca)  A.  penis  (in  the  male  only)  (see  Figs.  519,  524,  711,  726  and  730)  runs  forward,  in 
the  direction  of  the  main  stem,  close  to  the  ramus  inferior  ossis  pubis,  within  the  tri- 
gonum  urogenitale,  leaves  it  behind  the  lig.  transversum  pelvis,  passes  in  front  of  and 
below  the  latter  until  it  lies  below  the  lig.  arcuatum  pubis  where  it  is  continued  directly 
into  the  a.  dorsalis  penis.  Branches : 

«)  A.  bulbi  urethrae  (0.  T.  artery  of  the  bulb)  (see  Fig.  524)  goes  off  at  the  posterior 
margin  of  the  trigonum  urogenitale  and  runs  medianward  and  forward  to  the  bulbus 
urethrae  and  to  the  neighboring  muscles. 

ß)  A.  urethralis  (s.  Fig.  524),  forward  and  medianward  to  the  corpus  cavernosum  urethrae. 
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Aa.  scrotales 
posteriores 


A.  perinei 

A.  profunda  penis 
A.  dorsalis  penis 

-  A.  urethralis 

-  A.  penis 

-  A.  bulbi  urethrae 

A. pudenda 
interna 


A. 

>  haemorrhoidalis 
inferior 


Ligamentum 

sacrotuberosum 


Testis 

(fascia  cremasterica.) 


Penis 

(corpus  cavernosum  — 
urethrael 


M.  bulbocavernosus 


M.  sphincter  ani 
externus 

M.  levator  ani 


N.  pudendus 


M.  ischiocavernosus  - 


M.  glutaeus 
maximus 


Trigon  um 
urogenitale 


M.  transversus 
perinei  superficialis 


524.  Arteries  of  the  male  perineum. 

(On  the  left  side  the  dissection  shows  the  m.  transversus  perinei  profundus;  the  crus  penis 

has  been  drawn  aside.) 

y)  A.  profunda  penis  arises  close  under  the  ligamentum  arcuatum  pubis,  penetrates  the 
crus  penis  on  its  medial  surface  and  runs  in  it  partly  backward,  partly  forward  close 
to  the  septum  penis  (see  also  Fig.  712)  as  far  as  its  tip;  its  branches  anastomose  with 
one  another  and  with  those  of  the  opposite  side. 
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clitoridis 
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525.  Arteries  of  the  female  perineum. 

(Dissection  similar  that  of  Fig.  524;  the  crus  clitoridis  has  been  drawn  aside.) 

d)  A.  dorsalis  penis  (see  Figs.  521,  524,  526  and  712)  goes  near  the  lig.  suspensoriiim 
penis  to  the  dorsum  penis  and  in  its  medial  groove,  on  each  side  near  the 
unpaired  v.  dorsalis  penis,  as  far  as  the  glans;  it  gives  branches  to  the  skin,  to 
the  corpora  cavernosa  penis  et  urethrae  and  especially  to  the  glans  penis, 
cb)  A.  clitoridis  (present  only  in  the  female)  is  comparable  in  its  course  to  the  a.  penis; 
it  gives  off  the  a.  bulbi  vestibuli  [vaginae]  to  the  perineal  muscles,  the  vagina  and 
the  bulbus  vestibuli,  the  a.  urethralis  to  the  latter  and  to  the  vestibulum  vaginae, 
and  the  a.  profunda  clitoridis  to  the  crus  clitoridis;  the  a.  dorsalis  clitoridis  runs 
upon  the  clitoris  to  the  glans  clitoridis,  praeputium  clitoridis  and  labia  minora. 

A.  iliaca  externa  (external  iliac  artery)  (see  Figs:  514,  518,  519,  521,  522,  527, 
550,  551  and  554)  goes  downward,  lateralward  and  forward  on  the  medial,  anterior  surface  of  the 
m.  psoas  major;  it  runs  at  first  to  the  lateral  side  of  the  v.  iliaca  externa,  in  front  of  the  fascia 
iliaca  and  behind  the  peritonaeum;  on  the  right  side  oftener  than  on  the  left  the  anterior  and 
medial  surface  of  its  initial  portion  is  crossed  by  the  ureter.  It  goes  through  the  lacuna  vasorum 
beneath  the  lig.  inguinale  (see  Fig.  421)  and  from  there  on  is  called  the  a.  femoralis.  Branches: 
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Rete  patellae - 


M.  obliquus  externus 
abdominis 


A.  circumflexa  ilium 
superficialis 

A.  epigastrica 
superficialis 


526.  Arteries  of 
the  right  thigh, 

viewed  from  in  front, 
superficial  layer. 


A.  circumflexa 
,  femoris  medialis, 
ramus  profundus 

Aa.  pudendae 
„  y  externae 


A.  sperma- 
tica  externa 

A.  dorsalis 
penis 
Ramus 
superficialis 
Ramus 
inguinalis 


M. 

—  adductor 
longus 


Rami 

musculares 


V. 

femoralis 


A. 

femoralis 


M. 

sartorius 


- M.  gracilis 


M.  vastus 
medialis 


A.  genus 
suprema 
Ramus 

'  ~  articularis 
Ramus 

-  saphenus 


A.  genus 

- inferior 

medialis 


(The  m.  eartorius  has 
been  for  the  most  part 
removed  and  a  piece  has 
been  cut  out  of  the  m. 
rectus  femoris.) 

1.  A.  epigastrica  in¬ 
ferior  (0.  T.  deep  epi¬ 
gastric  artery)  (see  Figs. 
501,  518,  519  and  521) 
arises  just  above  the  lig. 
inguinale  and  runs  in  a 
curve,  first  obliquely  me- 
dianward,  then  vertically 
upward.  In  its  course  it 
lies  at  first  behind  the 
lig.  inguinale  and  lig.  in- 
terfoveolare,  medial  from 
the  annulus  inguinalis 
abdominalis  and  then, 
passing  behind  the  tendon  of  the 
m.  transversus  abdominis,  ar¬ 
rives  at  the  posterior  surface  of 
the  m.  rectus  abdominis.  ,  It 
causes  the  peritonaeum  to  bulge 
forward  to  form  the  plica  epi¬ 
gastrica  (see  also  Figs.  379  and 
650)  and  thus  separates  the 
fovea  inguinalis  medialis  and 
the  fovea  inguinalis  lateralis 
from  each  other.  Finally  it 
sinks  into  the  substance  of  the 
m.  rectus  abdominis,  supplies 
this  muscle  and  a  part  of  the 
skin  covering  it,  and  anastomo¬ 
ses  freely  with  the  a.  epigastrica 
superior.  Branches: 

a)  Ramus  pubicus  (see  Fig.  518) 

goes  medianward  behind  the 
pelvic  attachment  of  the  m. 
transversus  abdominis  just 
above  the  ramus  superior 
ossis  pubis  and  gives  off  the 
ramus  obturatorius,  which 
runs  downward  behind  the 
lig.  lacunare  [Gimbernati] 
to  the  ramus  pubicus  of  the 
a.  obturatoria  (see  p.  445). 

b)  A.  spermatica  externa  (0.  T. 

ceremasteric  branch)  (in  the 
male)  (see  Fig.  519),  a.  liga- 
menti  teretis  uteri  (in  the 
female),  perforates  the  pos¬ 
terior  wall  of  the  inguinal 
canal,  enters  the  spermatic 
cord  or  the  lig.  teres  uteri 
and  spreads  out  in  the  tunics 
of  the  testicle,  or  in  the  lig. 
teres  and  in  the  labiamajora. 


A.  perforans 
prima 


M.  rectos 
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descendens 
a.  circum- 
flexae  femo¬ 
ris  lateralis 


M.  vastus 
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femoris  ' 


M. 

sartorius 


V. 

femoralis 


A. 

femoralis 


Ramus 

ascendens 


A.  circum¬ 
flexa  femo¬ 
ris  lateralis 


Ramus 

descendens 


A.  profunda 
femoris 
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527.  Arteries  of  the  right 

thigh,  viewed  from  in  front, deep  layer. 


A.  iliaca  externa 


(The  mm.  sartorius,  tensor  fasciae 
latae,  rectus  femoris,  pectineus,  ad¬ 
ductor  longus  and  gracialis  have 
been  removed.  A  large  portion  of 
the  a.  femoralis  has  been  cut  off.) 

2.  A.  circumflexa  ilium  pro¬ 
funda  (deep  circumflex  iliac  artery) 

(see  also  Figs.  514,  518  and  519) 
arises  behind  or  below  the  lig.  in¬ 
guinale,  passes  (at  first  in  a  dupli- 
cature  of  the  fascia  iliaca,  then  upon 
the  latter)  lateralward  and  up¬ 
ward  in  the  groove  between  the  mm. 
transversus  abdominis  and  iliacus, 
gives  off  small  branches  to  the  neigh¬ 
boring  muscles,  as  well  as  one  larger 
branch  upward  between  the  mm. 
transversus  and  obliquus  internus 
(see  Fig.  501)  and  extends  backward 
along  the  crista  iliaca;  anastomosis 
with  the  r.  iliacus  a.  iliolumbalis. 

A.  femoralis  (femoral  artery) 

(see  also  Fig.  526)  follows  a  fairly 
straight  course,  in  the  groove  be¬ 
tween  the  mm.  pectineus  and  adduc- 
tores  on  the  one  hand,  the  m.  ilio¬ 
psoas  and  m.  vastus  medialis  on  the 
other,  downward  and  medianward 
and  finally  through  the  canalis  ad- 
ductorius.  It  lies  above  upon  the 
deep  layer  of  the  fascia  lata  and  is 
covered,  from  the  inferior  angle  of 
the  trigonum  femorale  on,  by  the 
m.  sartorius.  Above,  it  lies  lateral- 
ward  from  the  v.  femoralis,  farther 
down,  it  lies  in  front  of  the  same 
(see  also  Fig.  556).  Branches: 

1)  A.  epigastrica  superficialis 
(superficial  epigastric  artery)  (see 
Fig.  526)  arises  just  below  the  lig. 
inguinale,  perforates  the  margo  falciformis 
and  runs  upward  as  far  as  the  region  of 
the  navel;  it  gives  off  branches  to  the  skin 
and  to  the  m.  obliquus  externus  abdominis. 

2)  A.  circumflexa  ilium  superficialis 
(superficial  circumflex  iliac  artery)  (see  Fig. 
526),  frequently  a  branch  of  the  preceding, 
goes  lateralward,  usually  superficially  upon, 
the  fascia  lata,  to  the  spina  iliaca  anterior 
superior  and  supplies  the  skin  and  muscles. 

3)  Aa.putlendae  externae  (O.T.  super¬ 
ficial  and  deep  external  pudic  arteries)  (see 
Fig.  526),  usually  two  in  number,  run  me¬ 
dianward,  in  front  of  and  behind  the  v.  femo¬ 
ralis  to  the  anterior  surface  of  the  scrotum 
and  penis  ( aa .  scrotales  anteriores )  or  of 
the  labia  majora  (aa.  labiales  anteriores). 

4)  Rami  inguinales  (see  Fig.  526)  to 
the  lymph  glands  and  muscles  of  the  fossa 
iliopectinea. 

5)  Rami  musculares  (see  Fig.  526)  to 
the  neighboring  muscles  and  skin. 


A.  circum¬ 
flex»  ilium 
profunda 

M.  tensor  __ 
fasciae  latae 

M.  glutaeus  - 
minimus 

M.  glutaeus__ 
medius 

A. 

epigastrica 

superficialis 

Ramus 

ascendens 


A.  circumflexa _ 

femoris  lateralis 

A.  profunda 
femoris 

M.  pectineus - 

M.  adductor 
brevis 

A.  perforans  — 
prima 

Ramus  __ 
descendens 

M.  adductor  — 
magnus 

A.  perforans - 

secunda 

A.  perforans 
tertia 

M.  adductor _ 

longus 

A.  femoralis _ 


A.  circumflexa 
femoris  medialis, 
ramus  profundus 

A.  obturatoria, 
/ramus  anterior 

I  A.  circumflexa 
/  femoris  medialis, 

|  ramus  superficialis 


A.  genus 
suprema 


Ramus 

musculo- 

articularis 

Rete 

articulare  genus 

Ramus 

articularis 


Ramus  _ 
saphenus 

A.  genus 
inferior  lateralis 

A.  genus 
inferior  medialis 
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Ramus  superior 

M.  piriformis  j 

A.  glutaea  superior  |  ■ 

Superficial  branch 

M.  glutaeus  maximus  |  I 


Ramus  inferior 
>  M.  glutaeus 

j  j  minimus 

i  j  M.  glutaeus 

i  medius 


A.  genus 
—  superior 
lateralis 


/  / 

A.  glutaea  / 
inferior  /  / 

'  /  / 
A.  comitans  /  J 

n.  ischiadici  /  " 

/  / 

M.  quadratus  '  ' 

femoris  * 

circumtiexa  / 
moris  medialis, 
r.  profundus 
A.  porforans 
prima 


A.  nutricia 
emoris  superior 

A.  perforans  /' 
secunda 


A.  perforans 
tertia 

A.  nutricia  / 
femoris  inferior 


M.  biceps  femoris 
(caput  breve) 

A.  poplitea - 


A.  genus  superior 
medialis 

Aa.  surales 


c) 


528. 

Arteries  of  the  right 

thigh,  viewed  from  behind. 

(The  m.  glutaeus  maximus  has  been  re¬ 
flected  inward,  the  mm.  glutaeus  medius, 
quadratus  femoris  and  caput  longum  m. 
bicipitis  have  been  partially  removed.) 

6)  A.  genus  suprema  (0.  T.  anasto- 
motica  magna)  (see  Fig.  527)  goes  off  in 
the  canalis  adductorius,  perforates  the  la¬ 
mina  vastoadductoria  (see  also  p.772),  runs 
downward  between  it  and  the  m.  sartorius 
behind  the  epicondylus  medialis  femoris  and 
finally  accompanies  the  n.  saphenus  for  a 
variable  distance  (ramus  saphenus).  It 
gives  off  rami  musculares,  as  well  as  a  ra¬ 
mus  musculoarticularis  (0.  T.  deep  branch) 
in  the  m.  vastus  medialis  and  rami  articu- 
lares  (0.  T.  superficial  branch)  below  the 
same  to  the  rete  articulare  genus. 

7)  A.  profunda  femoris  (0.  T.  pro¬ 
funda  or  deep  femoral  artery)  (see  also 
Figs.  526  and  527)  arises  in  the  fossa 
iliopectinea  and  descends  behind  the  a. 
femoralis  and  a  little  lateral  from  it.  It 
runs  in  front  of  the  mm.  iliopsoas,  pec- 
tineus  and  adductor  brevis,  behind  the  m. 
adductor  longus,  and  ends  as  the  a.  per¬ 
forans  tertia.  Branches: 

a)  A.  circumfiexa  'femoris  medialis  (0.  T. 
internal  circumflex  artery)  goes  off 
near  the  origin  and  runs  medianward 
behind  the  a.and  v. femoralis. Branches: 

aa)  Ramus  superficialis ,  in  front  of  the 
m.  pectineus,  medianward  between  the 
mm.  adductores  longus  and  brevis. 

ab)  Ramus  profundus,  a  larger  branch, 
bends  upward,  passes  backward  be¬ 
tween  the  mm.  iliopsoas  and  pectineus 
and,  below  the  m.  obturator  externus, 
to  the  anterior  surface  of  the  m.  qua¬ 
dratus  femoris.  It  sends  branches  to 
the  hip-joint  and  divides  into  a  branch 
ascending  to  the  fossa  trochanterica, 
and  a  branch  descending  behind  the 
adductor  muscles;  it  supplies  the 
neighboring  muscles  and  skin. 

b)  A.  circumfiexa  femoris  lateralis  (0.  T. 
external  circumflex  artery)  lateralward 
in  front  of  the  m.  iliacus.  Branches: 

ba)  Ramus  ascendens,  goes  upward  and 
lateralward  beneath  the  m.  rectus  fe¬ 
moris  to  the  mm.  glutaei  and  tensor 
fasciae  and  to  the  fossa  trochanterica. 

bb)  Ramus  descendens,  a  larger  branch, 
downward  and  lateralward  beneath 
the  m.  rectus  femoris  between  the  mm. 

vasti  intermedius  and  lateralis  almost  to  the 
knee;  it  also  gives  off  branches  to  the  skin. 

A.  perforans  prima  (0.  T.  superior  or  first 
perforating  artery)  perforates  the  adductors 
at  the  lower  margin  of  the  m.  pectineus. 
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Hiatus  tendineus 
[adductorius] 

A.  poplitea  — 


529.  Arteries  of  the  right  leg, 

viewed  from  behind. 

(The  muscles  of  the  thigh  with  the  exeption  of  the 
m.  adductor  magnus  have  been  completely  removed; 
the  mm.  gastrocnemius,  plantaris,  soleus  and  flexor 

hallucis  longus  have  been  partially  removed.) 

d)  A.  perforans  secunda  (see  Figs.  527  and  528) 

perforates  the  adductors  at  the  lower  margin 
of  the  m.  adductor  brevis. 

e)  A.  perforans  tertia  (see  Figs.  527  and  528)  per¬ 

forates  the  adductors  somewhat  above  the 
canalis  adductorius. 

All  three  aa.  perforantes  supply  the  adductors  and 
the  muscles  and  skin  of  the  posterior  surface. 

The  a.  nutrida  femoris  is  usually  single  and 
given  off  by  the  a.  perforans  II;  more  rarely  it  is 
double  (superior  and  inferior)_  and  then  comes  from 
the  aa.  perforantes  I  and  III. 

A.  poplitea  (popliteal  artery)  (see  also 
Fig.  528)  runs  downward,  from  the  hiatus  tendineus 
[adductorius],  behind  the  planum  popliteum  femoris, 
upon  the  capsula  articularis  of  the  knee-joint,  upon 
the  posterior  surface  of  the  m.  popliteus  and  in  front 
of  the  tendinous  arch  between  the  origins  of  the  m. 
soleus  and  divides  just  below  the  latter  into  the 
a.  tibialis  posterior  and  the  a.  tibialis  anterior.  In 
its  course  it  is  covered  above  by  the  m.  semimembra¬ 
nosus,  in  the  popliteal  space,  behind  and  somewhat 
lateralward,  by  the  v.  poplitea  and  (behind  this)  is  over¬ 
lapped  by  the  n.  tibialis;  below,  it  is  hidden  beneath 
the  mm.  gastrocnemius  and  plantaris.  Branches: 

1)  A.  genus  superior  lateralis  (0.  T.  superior 
external  articular  artery)  (see  also  Fig.  530)  goes, 
above  the  condylus  lateralis  femoris,  directly  upon 
the  bone  to  the  rete  articulare  genus. 

2)  A.  genus  superior  medialis  (0.  T.  superior 
internal  articular  artery)  like  the  preceding,  above 
the  condylus  medialis  femoris. 

3)  A.  genus  media  (0.  T.  azygos  articular  artery) 
perforates  the  capsule  above  the  lig.  popliteum  obliquum 
and  goes  to  the  ligg.  cruciata  and  to  the  synovial  folds. 

4)  A.  genus  inferior  lateralis  (0.  T.  inferior  ex¬ 
ternal  articular  artery)  (see  also  Fig.  530)  goes  upon  the 
m.  popliteus,  along  the  upper  margin  of  the  condylus 
lateralis  tibiae,  covered  by  the  lig.  collateral  fibulare,  to 
the  rste  articulare  genus. 

5)  A.  genus  inferior,  medialis  (0.  T.  inferior 
internal  articular  artery)  (see  also  Fig.  527)  goes, 
below  the  condylus  medialis  tibiae,  covered  by  the 
lig.  collaterals  tibiale,  to  the  rete  articulare  genus. 

6)  Aa.  surales,  several,  sometimes  from  one 
trunk,  to  the  m.  triceps  surae  and  to  the  skin. 

A.  tibialis  posterior  (posterior  tibial  artery) 
extends  downward  and  median  ward  in  front  of  the 
m.  triceps  surae  upon  the  posterior  surface  of  the  m. 
tibialis  posterior  in  the  groove  between  the  mm.  flexores 
digitorum  longus  and  hallucis  longus,  above  in  front  of 
the  n.  tibialis,  elsewhere  medianly  of  it,  covered  by 
the  deep  layer  of  the  fascia  cruris.  Below,  it  runs  in 
front  of  the  medial  margin  of  the  tendon  of  Achilles  in 
a  curve  to  the  regio  retromalleolaris  medialis  lying 
there  nearly  in  the  middle  between  the  malleolus  me¬ 
dialis  and  the  tendo  calcaneus  and  there  divides  into  the  aa.  plantares  medialis  and  lateralis. 
It  gives  off  branches,  to  the  muscles  and  to  the  skin  and  farther: 


A.  genus  superior 
lateralis 

A.  genus  supe-  _ 
rior  medialis 

Aa.  surales 


A.  genus  media  - 

A.  genus  inferior 
lateralis 

A.  genus  inferior 
medialis 

M.  popliteus 

A.  recurrens 
tibialis  posterior 
A.  tibialis 
anterior 

Ramus  fibularis 

A.  tibialis 
posterior 

A.  nutricia  tibiae  - 

M.  soleus 

A.  peronaea 

A.  nutricia 
tibulae 


A.  tibialis 
posterior' 

M.  flexor 
hallucis  longus 

M.  tibialis 
posterior 

M. flexor 

digitorum  longus 


Ramus  perforans 


A.  malleolaris 
posterior  lateralis 

A.  malleolaris 
posterior  medialis  < 

Ramus 

communicans  - 
Ramus  calcaneus 
medialis 

Ramus  calcaneus 
lateralis 

Rete  calcaneum - 
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530.  Arteries  of  the  right  leg,  viewed  from  in  front. 

(The  mm.  tibialis  anterior  and  extensor  hallucis  longus  have  been  partially  removed.) 


A.  recurrens 
tibialis 
anterior 


M.  extensor 
hallucis  longus 

Ramus  perforans 
•  a.  peronaeae 


A.  dorsalis  pedis 


A.  genus  superior  medialis 


A.  genus  supe¬ 
rior  lateralis 
Rete  articulare 
genus 

Rete  patellae 

A.  genus  inferior 
lateralis 


A.  genus  inferior 
medialis 


A.  tibialis 
anterior 


M.  tibialis 
anterior 


M.  extensor 
hallucis 
longus 


M.  extensor 
digitorum  — 
longus 


1.  Ramus  fibularis  (see  Fig.  529)  extends  lateral- 
ward  toward  the  collum  fibulae  to  the  mm.  soleus  and 
peronaeus  longus. 

2.  A.  peronaea  (peroneal  artery)  (see  Fig.  529) 
arises  just  below  the  collum  fibulae  and  runs  down¬ 
ward  on  the  posterior  surface  of  the  m.  tibialis  poste¬ 
rior,  between  it  and  the  m.  flexor  hallucis  longus, 
near  the  fibula;  below,  it  lies  upon  the  posterior  sur¬ 
face  of  the  membrana  interossea  cruris  or  of  the  tibia 
and  breaks  up  behind  the  ankle-joint  into  the  rami  cal¬ 
canei  laterales  (0.  T.  exteral  calcaneal  arteries)  which 
go  to  the  rete  calcaneum  and  its  neighborhood.  Numer¬ 
ous  branches  to  the  muscles,  and  further: 

a)  A.  nutricia  fibulae  (see  Fig.  529)  into  the  canalis 

nutricius  fibulae. 

b)  Ramus  perforans  (0.  T.  anterior  peroneal  artery) 

(see  also  Figs.  529  and  531)  perforates  the  mem¬ 
brana  interossea  just  above  the  syndesmosis 
tibiofibularis,  unites  with  the  a.  malleolaris 
anterior  lateralis  and  helps  to  form  the  rete 
malleolare  laterale  and  the  rete  calcaneum. 

c)  A.  malleolaris  posterior  lateralis  (see  Fig.  529), 

directly  upon  the  fibula,  to  the  rete  malleo¬ 
lare  laterale. 

d)  Ramus  communicans  (see  Fig.  529),  upon  the 

posterior  surface  of  the  tibia,  just  above  the 
ankle  joint,  to  the  a.  tibialis  posterior. 

3.  A.  nutricia  tibiae  (see  Fig.  529)  into  the 
canalis  nutricius  tibiae. 

4.  A.  malleolaris  posterior  medialis  (0.  T. 
internal  malleolar  branch)  (see  Fig.  529),  directly  upon 
the  tibia  to  the  rete  malleolare  mediale. 

5.  Rami  calcanei  mediales  (0.  T.  internal  cal¬ 
caneal  branches)  (see  Figs-  529  and  532)  form,  with 
the  rami  calcanei  laterales  (see  above),  the  rete  cal¬ 
caneum,  which  is  situated  superficially  upon  the  tuber 
calcanei,  as  well  as  upon  the  surrounding  muscles  and 
tendons. 

A.  tibialis  anterior  (anterior  tibial  artery) 
goes  forward  above  the  membrana  interossea  cruris  and 
directly  downward  upon  its  anterior  surface.  Above, 
it  lies  between  the  m.  tibialis  anterior  and  the  m.  ex¬ 
tensor  digitorum  longus,  below,  between  the  former 
muscle  and  the  m.  extensor  hallucis  longus.  Farther 
down,  it  is  situated  upon  the  anterior  surface  of  the 
tibia  and  of  the  capsule  of  the  upper  ankle-joint,  as 
well  as  behind  the  m.  extensor  hallucis  longus  and  the 
deep  layer  of  the  lig.  cruciatum  cruris  and  there  becomes 
continuous  with  the  a.  dorsalis  pedis.  It  gives  off 
numerous  branches  to  the  muscles  and  skin,  and  farther : 

1.  A.  recurrens  tibialis  posterior  (posterior  ti¬ 
bial  recurrent  artery)  (see  Fig.  529),  which  comes  off  at 
the  beginning  of  the  artery,  extends,  behind  the  fibula, 
to  the  articulatio  tibiofibularis.  It  is  often  absent. 

2.  A.  recurrens  tibialis  anterior  (anterior 
tibial  recurrent  artery)  upward,  upon  the  anterior  sur¬ 
face  of  the  condylus  lateralis  tibiae,  to  the  rete  arti¬ 
culare  genus,  which  is  spread  out  partly  upon  the 
bones  and  ligaments  of  the  knee  joint,  partly  upon  the 
tendon  of  the  m.  quadriceps  femoris,  upon  the  lig. 
patellae  and  upon  the  patella  itself  (rete  patellae). 
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531.  Arteries  of  the  back  of  the  right  foot. 


M.  tibialis 
anterior  ~ 

A.  tibialis 
anterior  — 

Ramus 
perforans 
a.  peronaeae 

A.  malleolaris 
anterior  — 
lateralis 


3)  A.  malleolaris  anterior  lateralis 

(0.  T.  external  malleolar  artery)  to  the 
malleolis  lateralis,  unites  with  the  ramus 
perforans  of  the  a.  peronaea  and  helps  to 
form  the  rete  malleolare  laterale  upon  the 
lateral  malleolus  and  its  neighborhood. 

4)  A.  malleolaris  anterior  medialis 
(0.  T.  internal  malleolar  artery)  goes  to  the 
malleolus  medialis  and  helps  to  form,  the 
rete  malleolare  mediale,  situated  there. 

A.  dorsalis  pedis  (see  also  Fig. 

530)  extends  forward,  upon  the  ligaments 
and  bones  of  the  back  of  the  foot,  between 
the  mm.  extenso  res  hallucis  longus  and 
brevis  and  breaks  up  between  the  proximal 
ends  of  the  ossa  metatarsalia  I  and  II  into 
the  ramus  plantaris  profundus  and  the  a. 
metatar  sea  dorsalis  I.  Branches: 

1.  Aa.  tarseae  mediales  (0.  T.  in¬ 
ternal  tarsal  artery),  2 — 3,  run  upon  the 
bones  and  ligaments  to  the  medial 
border  of  the  foot  and  help  to 
form  the  rete  malleolare  mediale. 

2.  A.  tarsea  lateralis  (0.  T. 
external  tarsal  artery)  lateral- 
ward  and  forward  upon  the  bones 
and  ligaments,  covered  by  the  m. 
extensor  digitorum  brevis,  to¬ 
ward  the  basis  ossis  metatarsalis 
V,  unites  there  with  the  lateral 
end  of  the  a.  arcuata.  Branches 
which  anastomose  with  one  an¬ 
other  and,  with  branches  of  the 
a.  dorsalis  pedis  and  a.  arcuata, 
form  the  rete  dorsale  pedis. 

3.  A.  arcuata  (0.  T.  meta¬ 
tarsal  artery)  lateralward  direct¬ 
ly  upon  the  proximal  ends  of  the 
ossa  metatarsalia  unites  with  the 
a.  tarsea  lateralis.  Branches: 

a)  Aa.  metatarseae  dorsales  II 
to  IV  (0.  T.  tarsal  interosseous 
arteries)  run  forward  upon  the 
2nd — 4th  m.  interosseus  dor¬ 
salis  and  each  divides  into  two 
aa.  digitales  dorsales  (dorsal 
digital  arteries)  behaving  just 
as  do  the  arteries  to  the  fingers. 

Larger  rami  perforantes  poste¬ 
riores  and  smaller,  inconstant 
anteriores  between  the  proxi¬ 
mal  or  between  the  distal  side 
of  the  ossa  metatarsalia  go  to 
the  aa.  metatarseae  plantares. 

4.  Ramus  plantaris  pro¬ 
fundus  (0.  T.  communicating,  first  inter¬ 
osseous  perforating  or  plantar  artery)  be¬ 
tween  the  proximal  ends  of  the  ossa  metatarsalia  I 
II,  into  the  sole  of  the  foot,  to  the  arcus  plantaris. 

5.  A.  metatarsea  dorsalis  I  forward  like  the 
other  aa.  metatarseae  dorsales  to  the  great  toe  and  the 
medial  surface  of  the  2nd  toe;  it  gives  off  a  ramus  perfo¬ 
rans  anterior  between  the  heads  of  the  ossa  metatarsalia. 


Rete 

malleolare  - 
laterale 


M.  peronaeus  _ 
brevis 


A.  tarsea  lateralis 

M.  extensor 
digitorum 
brevis 
(cut  off) 


Rete  dorsale 
pedis 


Rami 

perforantes 

posteriores 

Aa. 

metatarseae 

dorsales 

II-IV 


Rami 

perforantes 

anteriores 


Aa.  digitales 
dorsales 


Rete 

malleolare 

mediale 

■  A.  malleolaris 
anterior 
medialis 


A.  dorsalis 
pedis 


Aa.  tarseae 
mediales 


-A.  arcuata 

Ramus 
-  plantaris 
profundus 

A.  metatarsea 
dorsalis  I 


Ramus 

perforans 

anterior 
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532.  Arteries  of  the  sole  of  the  right  foot. 


(The  muscles  have,  tor  the  most  part,  been  removed.) 


A.  plantaris  medialis  (see  p.455)  (0. 


Rete  calcanenm 


Rami  calcanei 
mediales 


A.  tibialis 
posterior 

A.  plantaris 
medialis 

M.  quadratns 
plantae 


Ramus 

superficialis 


A.  plantaris 
lateralis 


Ramns 

profundus 


M.  adductor 
hallucis 

Arcus 

plantaris 

Ramus  plantaris 
profundus 
a.  dorsalis  pedis 

Aa. 

metatarseae 
plantares 
I-IV 


Rami 

perforante 

anteriores 


Aa.  digitales 
plantares 


T.  internal  plantar  artery)  goes  forward,  between 
the  two  layers  of  the  lig.  laciniatum  (through 
its  upper  compartment,  see  p.  379),  and  there 
gives  off  the  ramus  superficialis,  which  passes 
through  the  m.  abductor  hallucis,  giving  off 
branches  to  it,  arrives  at  the  medial  margin 
of  the  foot  and  runs  as  far  as  the  great  toe. 
It  then  enters  the  groove  between  the  mm. 
abductor  hallucis  and  flexor  digito rum  brevis 
(ramus  profundus),  supplies  these  muscles 
and  the  skin  and  goes,  between  the  two  bel¬ 
lies  of  the  m.  flexor  hallucis  brevis,  into  the 
a.  metatarsea  plantaris  I  or  into  the  medial 
a.  digitalis  plantaris  of  the  great  toe. 

A.  plantaris  lateralis  (see  p. 
455)  (0.  T.  external  plantar  artery)  runs, 
between  the  two  layers  of  the  lig.  laci¬ 
niatum  (through  its  lower  compartment 
see  p.  379),  then  between  the  mm.  flexor 
digitorum  brevis  and  quadratus  plantae, 
forward  and  lateralward  toward  the 
basis  ossis  metatarsalis  V;  there  it 
lies  more  superficially,  between  the 
mm.  quadratus  plantae  and  flexor 
digiti  V  and  bends  around  median- 
ward  into  the  arcus  plantaris.  It 
gives  off  branches  to  the  neighboring 
bones,  ligaments,  muscles  and  skin. 
The  arcus  plantaris  lies  di¬ 
rectly  beneath  the  proximal  ends 
of  the  2nd  to  the  4th  metatarsal 
bone  and  beneath  the  mm.  inter- 
ossei,  between  them  and  the  caput 
obliquum  of  the  m.  adductor  hal¬ 
lucis,  being  more  superficial  later¬ 
alward  than  medianward  It  dim¬ 
inishes  in  caliber  from  the  later¬ 
al  toward  the  medial  margin  of 
the  foot,  arises,  lateralward,  di¬ 
rectly  from  the  a.  plantaris  late¬ 
ralis  and  unites  medianward,  be¬ 
tween  the  ossa  metatarsalia  I  and 
II,  with  the  ramus  plantaris  pro¬ 
fundus  of  the  a.  dorsalis  pedis.  It 
gives  off  recurrent  branches  to  the 
bones  and  muscles;  running  for¬ 
ward  from  it  are  the  4  aa.  meta¬ 
tarseae  plantares  (0.  T.  digital  or 
plantar  digital  arteries).  Each  of 
these  passes  forward  between  two 
metatarsal  bones,  receives  the  rami 
perforantes  of  the  aa.  metatarseae  dor¬ 
sales  and  divides  at  the  bases  of  the  first 
phalanges  into  the  aa.  digitales  planta¬ 
res  (0.  T.  collateral  digital  arteries), 
which  behave  just  as  do  those  to  the 
fingers.  The  artery  for  the  medial  mar¬ 
gin  of  the  great  toe  is  usually  given  off  by  the  a. 
metatarsea  plantaris  I;  that  for  the  lateral  mar¬ 
gin  of  the  little  toe  arises  usually  as  a  separate 
artery  from  the  end  of  the  a.  plantaris  lateralis. 
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533.  Frontal  section  through  the  right  sinus 

cavernosus,  viewed  from  behind.  Magnification:  5:2. 


The  sinus  durae 
Ill  at  r  is  (sinuses  of  the 
dura  mater)  are  venous 
canals  which  run,  chiefly, 
between  the  divergent 
layers  of  the  dura  mater 
and  lie  at  the  same  time 
in  corresponding  bony 
grooves.  They  stand  open 
on  section  and  are  devoid 
of  valves;  the  sinus  sa- 
gittalis  superior  and  ca¬ 
vernosus  are  crossed  in  a 
network-like  manner  by 
bands  of  connective  tissue. 

They  receive  the  vv.  cere¬ 
bri,  meningeae,  diploicae 
(partially),  auditivae  in- 
ternae  and  the  vv.  oph- 
thalmicae. 

1.  Sinus  trans- 
versus  (0.  T.  lateral 
sinus)  (see  Figs.  534  and  535),  paired,  collects  most  of  the  blood  from  the  skull  cavity.  It 
begins  on  each  side  at  the  protuberantia  occipitalis  interna;  it  is  usually  larger  on  the  right 
than  on  the  left  side  and  runs  curved  lateralward  in  the  sulcus  transversus  of  the  occipital 
bone  and  of  the  parietal  bone,  in  the  attached  margin  of  the  tentorium  cerebelli.  Thence,  it  goes 
tortuous  medianward  and  downward,  in  the  sulcus  sigmoideus  of  the  temporal  bone  and  in  the 
sulcus  transversus  of  the  pars  lateralis  oss.  occipitalis,  to  the  foramen  jugulare  to  become 
continuous  there  with  the  upper  end  of  the  v.  jugularis  interna.  In  the  region  of  the  tentorium 
cerebelli  it  is  triangular-prismatic  in  shape,  elsewhere  semi-cylindrical. 

2.  Sinus  sagittalis  superior  (0.  T.  superior  longitudinal  sinus)  (see  Figs.  534,  535, 
815  and  816),  unpaired,  extends  from  before  backward,  in  a  curve,  in  the  attached  margin  of 
the  falx  cerebri  near  the  crista  frontalis  and  in  the  sulcus  sagittalis  of  the  frontal  bone,  of 
the  parietal  bones  and  of  the  occipital  bone.  It  opens  very  often  with  a  right,  larger  branch 
into  the  right  and  with  a  left,  smaller  branch  into  the  left  sinus  transversus;  nearly  as  often 
it  opens  undivided  into  the  right,  seldom  undivided  into  the  left  sinus  transversus.  It  is  trian¬ 
gular  in  transverse  section.  The  sinus  anastomoses  with  the  sinus  sagittalis  inferior. 

3.  Sinus  sagittalis  inferior  (0.  T.  inferior  longitudinal  sinus)  (see  Figs.  534  and  535), 
unpaired,  from  before  backward  in  the  free  margin  of  the  falx  cerebri,  into  the  sinus  rectus. 

4.  Sinus  rectus  (straight  sinus)  (see  Figs.  534,  535  and  815),  unpaired,  goes  as  con¬ 
tinuation  of  the  preceding  and  after  picking  up  the  v.  cerebri  magna  [Galeni] ,  as  a  triangular 
canal?  at  the  point  of  attachment  of  the  falx  cerebri  to  the  tentorium  cerebelli,  from  in  front 
and  above,  backward  and  downward;  it  opens  sometimes  undivided  into  the  left  sinus  trans¬ 
versus,  but  usually  divided  with  a  left,  larger  branch  into  the  left  and  with  a  right,  smaller 
branch  into  the  right  sinus  transversus.  Sometimes  in  front  of  the  protuberantia  occipitalis 
interna  exists  a  cavity  (confluens  sinuum),  into  which  the  sinus  sagittalis  superior  and  the 
sinus  rectus  open  undivided  and  from  which  go  off  both  sinus  transversi. 

5.  Sinus  occipitalis  (see  Figs.  534  and  535),  unpaired  or  paired,  begins  at  the  pro¬ 
tuberantia  occipitalis  interna  and  goes  downward,  close  to  the  median  plane  in  the  attached  mar¬ 
gin  of  the  falx  cerebelli.  Above,  it  begins  oftener  divided  than  single  at  the  beginning  of  the  sinus 
transversi.  Below,  it  bifurcates,  turns  lateralward  and  forward  on  both  sides  above  the  foramen 
occipitale  magnum  and  enters  the  sinus  transversus,  close  to  the  foramen  jugulare.  It  anastomo¬ 
ses  with  the  plexus  venosi  vertebrales  interni  and  varies  much  in  the  degree  of  its  development. 

6.  Sinus  cavernosus  (see  also  Figs.  493,  534  and  535),  paired,  is  an  irregular  space, 
which  is  situated,  on  each  side,  near  the  sella  turcica  and  the  corpus  oss.  sphenoidalis.  It  is 
bounded  above  and  lateralward  by  that  part  of  the  dura  mater  which  is  stretched  out  from 
the  procc.  clinoidei  anterior  and  posterior  to  the  angulus  superior  pyramidis  and  to  the  middle 
skull  fossa  (see  also  p.  709);  it  surrounds,  in  addition,  the  a.  carotis  interna,  the  n.  abducens 
and  the  plexus  cavernosus.  Tributaries: 
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534.  Sinus  durae  matris,  viewed  from  above. 

(The  right  orbit  and  sinus  cavernosus  have  been  opened;  the  tentorium  has  been  cut  away.) 

a)  V .  ophthalmica  superior  (superior  ophthalmic  vein)  (see  also  Figs.  539,  915,  916  and  919), 
devoid  of  valves,  corresponds  only  approximately  to  the  a.  ophthalmica,  which  possesses,  in 
addition,  two  delicate  accompanying  veins.  It  anastomoses  freely  above  the  lig.  palpebrale 
mediale  by  its  anterior  extremity  (v.  nasofrontalis)  (see  Figs.  538  and  539)  with  the  v. 
angularis  (of  the  v.  facialis  anterior),  runs  backward  near  the  m.  obliquus  superior,  then 
lateralward  between  the  n.  opticus  and  the  m.  rectus  superior,  finally  backward  through  the 
fissura  orbitalis  superior  into  the  sinus  cavernosus,  laterally  and  above  the  annulus  tendineus 
communis;  it  sends  an  anastomosis  to  the  v.  ophthalmica  inferior.  It  receives  the  vv.  eth- 
moidales  anterior  et  posterior ,  v.  lacrimalis,  vv.  musculares  and  the  veins  of  the  bulbus  oculi 
and  of  the  eyelids  (see  p.  802;  the  v.  centralis  retinae  opens  into  the  sinus  cavernosus). 
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535.  Sinus  durae  mat r is  of  the  right  half  of  the  skull, 


viewed  from  the  left. 


b)  V.  ophthalmica  inferior  (see  Figs.  539,  915  and  916),  devoid  of  valves,  arises  from  the  veins 
of  the  tear-sac,  of  the  eyelids,  &c.,  in  the  anterior  part  of  the  orbit,  between  the  medial 
and  inferior  wall;  it  runs  in  the  inferior  part  of  the  orbit  and  divides  into  two  branches. 
One  branch  goes  backward  through  the  fissura  orbitalis  superior  (below  the  annulus  ten- 
dineus  communis  [Zinni])  into  the  sinus  cavernosus;  the  other  passes  lateralward  through 
the  fissura  orbitalis  inferior  and  opens  into  the  ramus  profundus  of  the  v.  facialis  anterior. 
It  receives  vv.  musculares  and  veins  of  the  bulbus  oculi  and  anastomoses  medianward  with 
the  v.  ophthalmica  superior. 

c)  Sinus  sphenoparietalis  (see  Fig.  534),  paired,  begins  on  each  side  a  little  behind  the 
sutura  coronalis  on  the  parietal  bone  in  a  bony  groove  or  in  a  bony  canal,  turns  median- 
ward  beneath  the  ala  parva  ossis  sphenoidalis  and  enters  the  anterior  end  of  the  sinus 
cavernosus.  It  receives  usually  one  v.  meningea  media,  vv.  cerebri  inferiores  (from  the 
fissura  cerebri  lateralis  [Sylvii ] ),  as  well  as  the  v.  ophthalmomeningea,  and  also  the 
v.  diploica  temporalis  anterior. 

7.  and  8.  Sinus  intercavernosus  anterior  and  sinus  intercavernosus  posterior 
(see  Fig.  534),  unpaired,  run  in  front  of,  behind  and  partly  also  beneath,  the  hypophysis  and 
unite  the  two  sinus  cavernosi  with  each  other.  They  form,  with  these,  the  sinus  circularis. 

9.  Sinus  petrosus  superior  (superior  petrosal  sinus)  (see  Fig.  534),  paired,  goes 
lateralward  and  backward  on  each  side,  from  the  posterior  part  of  the  sinus  cavernosus  in  the 
sulcus  petrosus  superior  of  the  temporal  bone  and  in  the  attached  margin  of  the  tentorium 
cerebelli,  to  the  sulcus  sigmoideus  and  into  the  sinus  transversus. 
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536.  Venae  dipl  oicae,  viewed  from  the  right. 

(The  lamina  externa  of  the  roof  of  the  skull  has  been  filed  off.) 

10.  Sinus  petrosas  inferior  (inferior  petrosal  sinus)  (see  Figs.  534  and  535)  paired, 
extends  lateralward  and  downward  on  each  side  from  the  posterior,  inferior  portion  of  the  sinus 
cavernosus  in  the  sulcus  petrosus  inferior  of  the  occipital  and  temporal  bone  to  the  foramen 
iugulare  and  runs  downward  through  its  most  anterior  subdivision;  it  opens,  either  in  the 
foramen  jugularc  or  below  it,  into  the  bulbus  v.  jugularis  superior. 

11.  Plexus  basilaris  (see  Figs.  534  and  535),  unpaired,  lies  as  a  plexus  upon  the 
clivus  and  is  connected  above,  on  both  sides,  with  the  sinus  cavernosus  and  the  sinus  petrosus 
inferior,  below,  at  the  foramen  occipitale  magnum,  with  the  plexus  venosi  vertebrales  interni. 

Vv.  cerebri  collect  the  blood  partly  from  the  surface,  partly  from  the  interior  of  the 
brain  (see  also  p.  674)  and  open  particularly  into  the  sinus  sagittalis  superior,  transversus, 
sphenoparietalis,  petrosus  superior  and  rectus;  they  possess  no  valves. 

Vv.  meningeae  (see  Figs.  534  and  535)  stand  open,  are  devoid  of  valves,  are  numerous 
in  the  dura  mater  encephali,  are  connected  above  with  the  sinus  sagittalis  superior  and  anasto¬ 
mose  manifoldly  with  one  another.  They  accompany  the  stems  of  the  corresponding  arteries, 
there  boing  usually  two  veins  to  one  artery,  and  open  into  a  neighboring  sinus.  The  vv.  me¬ 
ningeae  mediae,  usually  two  in  number,  run  near  the  a.  meningea  media,  are  connected  with 
the  sinus  sphenoparietalis  and  sometimes  with  the  rcte  foraminis  ovalis,  extend  downward 
through  the  foramen  spinosum  and  open  into  the  plexus  pterygoideus. 

Vv.  auditativae  internae  (see  p.  856)  (not  illustrated)  come  from  the  internal  ear 
through  the  meatus  acusticus  internus  and  open  into  the  sinus  transversus  or  the  sinus  petro¬ 
sus  inferior. 


Veins  of  the  Head  and  Neck. 


463 


Venae  diploicae  (see  Fig.  536)  are  thin  walled  tubes,  which  lie  in  the  flat  canales 
diploid  [Brescheti]  in  the  substance  of  the  bones  of  the  roof  of  the  skull.  They  have  no  valves; 
they  are  arranged  in  the  form  of  a  network  and  are  very  variable.  The  main  stems  run  from 
above  downward  and  arc  connected  at  their  extremities  by  openings  (emissaria)  with  the  ex¬ 
ternal  veins  of  the  skull  or  witht  he  sinus  durae  matris  or  (usually)  with  both  at  the  same  time; 
they  possess  valves  alone  at  their  mouths  which  generally  allow  a  flowing  off  outward  only. 

1)  V.  diploica  frontalis  opens  into  the  v.  supraorbitalis  and  the  sinus  sagittalis  superior. 

2)  V.  diploica  temporalis  anterior  into  a  v.  temporalis  profunda  and  the  sinus  spheno- 

parietalis. 

3)  V.  diploica  temporalis  posterior  from  the  emissarium  pariet.  to  the  emissarium  mastoid.. 

4)  V.  diploica  occipitalis  opens  into  the  emissarium  occipitale. 

Emissarium  parietale,  in  the  foramen  parietale,  unites  the  sinus  sagittalis  superior  with 
the  superficial  veins  of  the  skull;  its  valves  permit  a  flow  in  an  outward  direction  only. 

Emissarium  mastoideum,  in  the  foramen  mastoideum,  between  the  sinus  transversus  and 
the  v.  auricularis  posterior  or  the  v.  occipitalis  or  the  beginning  of  the  v.  jugularis  externa. 

Emissarium  occipitale,  at  the  level  of  the  protuberantiae  occipitales,  opens  usually  either 
internally  into  a  sinus  transversus  or  into  the  confluens  sinuum,  externally  into  the  v.  occipi¬ 
talis,  often  into  both. 

Emissarium  condyloideum  (not  illustrated),  in  the  canalis  condyloideus,  unites  the  sinus 
transversus  and  the  plexus  venosi  vertebrales  externi. 

Plexus  venosus  caroticus  internus  (see  Fig.  493)  surrounds  the  a.  carotis  interna 
in  the  canalis  caroticus  in  the  form  of  a  network,  is  connected  above  with  the  sinus  cavernosus, 
receives  veins  from  the  cavum  tympani  and  opens  below  into  the  v.  jugularis  interna. 

Rete  foraminis  ovalis  (not  illustrated;  in  the  foramen  ovale  from  the  sinus  caver¬ 
nosus  to  the  plexus  pterygoideus ;  it  is  often  connected  above  with  the  vv.  meningeae  mediae. 

Rete  canalis  hypoglossi  (not  illustrated)  m  the  canalis  hypoglossi  from  the  sinus 
occipitalis  and  the  plexus  venosi  vertebrales  interni  to  the  end  of  the  sinus  petrosus  inferior. 

Vena  cava  superior  (see  Figs.  462,  478,  537,  546  and  680),  unpaired,  free  from  valves, 
arises  behind  the  first  right  costal  cartilage  by  the  union  of  the  vv.  anonymae  dextra  et 
sinistra  and  extends  downward  and  curved  moderately  convex  toward  the  right,  in  front  of 
the  root  of  the  right  lung  and  at  the  right  side  of  the  aorta  ascendens,  to  the  right  atrium. 
It  is  bounded  in  front  by  the  thymus  gland  and  on  the  right  by  the  right  lung;  it  is  covered 
above  on  its  right  side  by  the  pleura  mediastinalis,  below  by  the  visceral  layer  of  the  pericar¬ 
dium.  In  the  upper  part  of  its  course  the  v.  azygos  (see  p.  474)  opens  into  it  from  behind. 

V.  anonym  cl  (0.  T.  innominate  vein)  (see  also  Figs.  478,  537  and  546)  is  formed 
behind  the  articulatio  sternoclavicularis  and  in  front  of  the  a.  subclavia  by  the  union  of  the 
v.  jugularis  interna,  v.  subclavia  and  v.  jugularis  externa;  the  latter  opens  usually  into  the 
v.  subclavia.  The  right  vein  is  bounded  on  the  right  by  the  right  lung  and  runs  vertically 
downward;  the  left,  distinctly  longer,  extends  to  the  right  and  downward,  behind  the  manu¬ 
brium  sterni  and  the  thymus,  directly  over  the  arcus  aortae,  in  front  of  the  aa.  subclavia 
sinistra,  carotis  communis  sinistra  and  anonyma.  Both  veins  are  devoid  of  valves.  Branches: 

1.  Vv.  thyreoideae  inferiores  (inferior  thyroid  veins)  (see  Fig  537)  from  the  plexus 
thyreoideus  impar.  This  lies  partly  in  front  of  the  lower  margin  of  the  isthmus  glandulae 
thyreoideae,  in  part  it  surrounds  the  beginning  of  the  trachea  like  a  ring;  it  anastomoses  with 
the  vv.  thyreoideae  superiores  of  both  sides  and  receives,  behind,  the  vv.  tracheales,  the  vv.  oeso- 
phageae  and  the  v.  laryngea  inferior  (corresponding  to  the  arteries  of  the  same  names).  Three 
veins  usually  go  off  from  the  plexus:  a  right  vein  opens  at  the  angle  of  junction  of  the  vv.  ano¬ 
nymae  or  into  the  v.  anonyma  dextra  or  into  the  v.  jugularis  interna  dextra,  a  left  vein  into 
the  v.  anonyma  sinistra,  and  a  middle,  v.  thyreoidea  ima,  running  downward  in  front  of  the 
trachea,  into  the  v.  anonyma  sinistra. 

2.  V.  mammaria  interna  (internal  mammary  vein)  (see  Figs.  364  and  537)  corresponds 
almost  exactly  to  the  artery  of  the  same  name.  Arising  from  the  union  of  the  double  vv.  epi- 
gastricae  superiores  (rich  in  valves)  and  the  vv.  musculophrenicae  it  is  double  in  the  region 
of  the  m.  transversus  thoracis;  above  the  latter  it  is  single  and  situated  medial  from  the  artery. 
It  receives  (with  the  vv.  musculophrenicae)  the  anterior  extremities  of  the  9(— -10)  superior 
vv.  intercostales  (see  p.  473),  which  have  valves  at  their  mouths,  farther  the  rami  perforantes 
(especially  marked  in  the  1st  or  2nd  intercostal  space),  which  have  valves,  as  well  as  rami 
sternales  from  the  networks  which  are  situated  upon  both  surfaces  of  the  sternum,  and  in 
which  there  are  several  large  transverse  connections  between  the  trunks  of  the  two  sides, 
sometimes  especially  one  such  on  the  anterior  surface  of  the  processus  xiphoideus. 

3.  Vv.  phrenicae  superiores  (not  illustrated)  possess  valves,  are  double  and  cor¬ 
respond  to  the  a.  pericardiacophrenica. 

4.  Vv.  thymicae,  pericardiacae,  mediastinales  anteriores,  bronchiales  ante¬ 
riores  (not  illustrated)  from  the  viscera  of  the  thorax,  open  separately  or  partially  in  common. 
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5.  V.  vertebralis  (see  Fig.  539)  corresponds  to  the  cervical  part  of  the  a.  vertebralis, 
on  the  lateral  side  of  which  it  extends  downward  from  the  foramen  magnum  through  the 
foramina  transversaria  of  the  1st — 6th  (often  — 7th)  cervical  vertebra.  It  begins  in  the  plexus 
venosi  vertebrales,  anastomoses  with  the  v.  occipitalis  and  receives  branches  from  the  spinal 
canal,  from  the  deep  muscles  of  the  neck  and  from  the  plexus  vertebrales  externi.  It  stands 
open  and  has  valves  at  its  mouth.  Branch : 

V.  ctriicalis  profunda  (see  Fig.  537)  corresponds  approximately  to  the  a.  cervicalis  pro¬ 
funda,  begins  near  the  back  of  the  head  in  the  plexus  vertebralis  posterior  und  runs  downward 
behind  or  in  front  of  the  m.  semispinalis  cervicis;  it  goes  forward  beneath  the  proc.  transversus 
of  the  7th  cervical  vertebra  into  the  v.  vertebralis.  There  are  valves  at  its  mouth. 

Y.  juglllaris  interna  (internal  jugular  vein)  (see  also  Fig.  540)  corresponds  together 
with  the  vv.  jugulares  externa  and  anterior  to  the  a.  carotis  communis.  It  arises  as  the  direct 
continuation  of  the  sinus  transversus  in  the  lateral  compartment  of  the  foramen  jugulare  with 
a  swelling  filling  up  the  fossa  jugularis,  the  bulbus  v.  jugularis  superior,  above  runs  down¬ 
ward  behind  the  a.  carotis  interna  on  the  lateral  wall  of  the  pharynx,  becomes  displaced 
gradually  to  the  lateral  side  first  of  the  a.  carotis  interna,  then  of  the  a.  carotis  communis 
and  extends  downward,  close  to  the  latter,  to  the  v.  anonyma.  A  little  above  its  termination 
it  presents  a  spindle-shaped  dilatation,  the  bulbus  v.  jugularis  inferior,  which  is  closed  above 
by  a  single  or  double  valve.  Otherwise  it  is  devoid  of  valves.  Branches: 

1.  Sinus  durae  matris  see  pp.  459—462. 

2.  V.  canaliculi  cochleae  (not  illustrated)  comes  from  the  cochlea  (see  p.  856) 
through  the  canaliculus  cochleae  and  opens  into  the  bulbus  v.  jugularis  superior. 

3.  V.  occipitalis  (see  p.  468). 

4.  Vv.  pharyngeae  vary  in  number  and  come  at  different  levels  from  the  plexus  pha- 
ryngeus  which  covers  the  outer  surface  of  the  pharynx  and  receives  branches  from  the  deep 
muscles  of  the  pharynx,  from  the  tuba  auditiva,  the  palate  and  dura  mater  (v.  meningea,  cor¬ 
responding  to  the  a.  meningea  posterior),  as  well  as  the  v.  canalis  pterygoidei  [Vidii ]  (from  the 
canalis  pterygoideus) ;  the  plexus  connect  with  the  neighboring  veins.  The  inferior  vv.  pharyn¬ 
geae  may  open  also  into  other  branches  of  the  v.  jugularis  interna.  They  are  all  devoid  of  valves. 

5.  V.  lingualis  (lingual  vein)  (see  also  Fig.  540)  runs  backward  at  first  exactly  as  does 
the  a.  lingualis,  later,  however,  on  the  lateral  surface  of  the  m.  hvpoglossus;  it  receives  a 
large  v.  sublingualis  and  the  vv.  dorsales  linguae.  The  a.  lingualis  is  accompanied  medially  from 
the  m.  hypoglossus  by  small  veins,  which  together  with  the  v.  comitans  n.  hypoglossi  open  into 
the  v.  lingualis.  All  branches  possess  valves;  the  vein  communicates  with  the  vv.  pharyngeae 
and  the  v.  thyreoidea  superior;  it  opens  sometimes  into  a  v.  facialis  or  a  v.  thyreoidea  superior. 

6.  Vv.  thyreoideae  superiores  (superior  thyroid  veins)  (see  also  Fig.  540),  usually 
two,  accompanying  the  artery  only  in  part;  one  opens  far  below,  the  other  above,  near  the 
a.  thyreoidea  superior.  The  latter  receives  a  v.  sternocleidomastoidea  and  the  v.  laryngea 
superior  (corresponding  to  the  a.  laryngea  superior),  which  may  also  open  into  the  v.  facialis 
communis,  and  frequently  opens  into  the  v.  facialis  communis.  These  veins  possess  valves. 

7.  V.  facialis  communis  (see  also  Figs.  539  and  540)  arises  beneath  the  angle  of  the 
lower  jaw,  from  the  vv.  faciales  anterior  and  posterior,  which  may  also  open  separately  into 
the  v.  jugularis  interna.  It  runs  downward  and  backward,  covered  only  by  the  platysma,  crosses 
the  a.  carotis  externa  and  terminates  at  the  level  of  the  hyoid  bone.  It  has  no  valves.  Branches: 

a)  V.  facialis  anterior  (see  also  Figs.  538 — 540)  corresponds  in  its  course  to  that  of  the 
a.  maxillaris  externa,  which  itself  possesses  in  addition  two  small  accompanying  veins; 
it  is  a  little  tortuous  and  rnus  usually  behind  the  artery  and  in  part  more  superficially, 
covered  only  by  the  mm.  zygomaticus,  risorius  and  platysma,  from  the  root  of  the  nose 
to  the  angle  of  the  lower  jaw.  It  arises  superficially  at  the  medial  angle  of  the  eye  as 
the  v.  angularis,  formed  by  the  vv.  frontalis  (usually  unpaired,  and  then  very  frequently 
opening  into  the  1  e  f  t  v.  angularis),  supraorbitalis  (runs  transversely  medianward  partly 
beneath  the  m.  orbicularis  oculi  over  the  margo  supraorbitalis,  anastomoses  with  the 
vv.  temporales  superficialis  and  media)  and  nasofrontalis  (see  p.  460);  in  front  of  the 
root  of  the  nose  it  forms  a  broad  union  with  the  vein  of  the  other  side.  Above,  it 
receives  further:  the  vv.  palpebrales  superiores,  nasales  externae,  palpebrales  inferiores 
and  labialis  superior,  besides  the  ramus  profundus;  this  is  formed  in  the  fossa  infra- 
temporalis  by  the  vv.  alveolares  superiores  (coresponding  to  the  arteries  of  the  same 
name)  and  by  branches  of  the  plexus  pterygoideus,  and  receives  one  branch  of  the  v.  oph- 
thalmica  inferior;  it  runs  forward  upon  the  facies  infratemporalis  maxillae  and  termin¬ 
ates  below  the  arcus  zygomaticus.  Farther  down  enter  the  v.  labialis  inferior,  vv.  masse- 
tericae  and  vv.  parotideae  anteriores.  Beneath  the  lower  jaw  it  receives  further  the  large 
v.  submentalis,  which  is  connected  with  the  v.  sublingualis  and  v.  jugularis  anterior,  as 
well  as  one  v.  palatina,  which  corresponds  to  the  a.  palatina  ascendens.  All  the  branches 
of  the  vein  possess  efficient  valves  at  their  mouths;  the  main  trunk  also  contains  such 
valves  at  the  level  of  the  ductus  parotideus. 
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537.  Deep  veins  of  the  neck,  viewed  from  the  right. 

(The  muscles  of  the  neck  and  face  have  been  in  large  part  removed;  the  bones  of  the  face 

have  been  partially  removed.) 
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538.  Superficial  veins  of  the  face,  viewed  from  the  right. 

(With  partial  use  of  a  preparation  by  W.  Braune.) 

(Below  the  zygoma,  the  subcutaneous  fat  and  a  part  of  the  muscles  have  been  removed.) 

b)  V.  facialis  posterior  (see  also  Figs.  537  and  539)  arises  superficially  in  front  of  the  ear 
through  the  union  of  the  vv.  temporales  superlicialis  et  media,  runs  downward  in  the 
substance  of  the  glandula  parotis  behind  the  ramus  mandibulae  and  lateral  from  the 
carotis  externa  and  bends  obliquely  forward  below  the  angulus  mandibulae,  over  or 
under  the  m.  digastricus,  to  the  v.  facialis  communis.  It  gives  off  a  large  branch  at 
a  variable  level  to  the  v.  jugularis  externa.  It  receives: 

ba)  V.  temporalis  superficialis,  from  the  superficial  plexus  of  the  roof  of  the  skull,  runs 
downward  behind  the  trunk  of  the  artery.  It  possesses  a  valve  in  front  of  the  ear. 

bb)  V.  temporalis  media  runs  transversely  backward,  deviating  from  the  artery,  in  the 
m.  temporalis,  anastomoses  at  the  lateral  angle  of  the  eye  with  the  superficial  veins, 
in  the  muscle  with  the  vv.  temporales  profundae  and  perforates  the  fascia  temporalis 
over  the  root  of  the  zygoma.  It  possesses  valves. 

be)  Vv.  auriculares  anteriores,  from  the  lateral  surface  of  the  external  ear. 

bd)  Vv.  parotideae  posteriores,  from  the  glandula  parotis. 
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539.  Deep  veins  of  the  face,  viewed  from  the  right. 

(The  bones  and  muscles  have  been  removed  as  in  Fig.  489.) 

be)  Vv.  articulares  mandibulae ,  from  a  plexus  surrounding  the  joint  of  the  jaw,  which 
also  receives  the  vv.  tympanicae  (not  illustrated)  (through  the  fissura  petrotvmpanica 
[Glaseri]  from  the  middie  ear)  and  veins  from  the  external  auditory  passage  and  ear¬ 
drum  membrane  and  is  connected  with  the  plexus  pterygoideus. 

bf)  V.  stylomastoidea  (not  illustrated),  corresponding  to  the  artery  of  the  same  name, 
anastomoses  at  the  hiatus  canalis  facialis  with  the  vv.  meningeae  mediae. 

bg)  V.  transversa  faciei  (transverse  facial  vein),  frequently  double,  corresponds  to  the  artery 
of  the  same  name. 

bh)  Plexus  pterygoideus  extends  from  the  fossa  pterygopalatina  as  far  as  the  collum  man¬ 
dibulae  and  lies,  with  wider  vessels,  on  both  sides  of  the  m.  pterygoideus  externus, 
with  narrower  vessels,  also  on  the  medial  surface  of  the  m.  pterygoideus  internus  and 
on  the  membranous  wall  of  the  tuba  auditiva;  it  forms  a  sheath  for  the  a.  maxillaris 
interna,  whose  branching  area  corresponds  to  its  inlets.  It  receives:  the  v.  sphenopalatina 
(from  the  nasal  cavity  through  the- foramen  sphenopalatinum),  the  vv.  meningeae  mediae 
(see  p.  462),  the  vv.  temporales  profundae  (from  the  m.  temporalis,  in  which  it  forms  a 
plexus  with  branches  of  the  v.  temporalis  media),  branches  from  the  maxilla,  the  vv. 
massetericae,  v.  alveolaris  inferior  (the  latter  two  corresponding  to  the  arteries  of  the 
same  names)  and  the  rete  foraminis  ovalis  (see  p.  463).  It  anastomoses  with  the 
vv.  articulares  mandibulae  and  with  the  plexus  pharyngeus  and  empties  in  part  through 
the  ramus  profundus  v.  facialis  anterioris,  especially  however  through  one  or  two  valve¬ 
bearing  vessels,  which  accompany  the  a.  maxillaris  interna,  into  the  v.  facialis  posterior. 
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540.  Veins  of  the  neck,  viewed  from  in  front. 

(On  the  right  the  m.  sternocleidomastoideus,  on  the  left  them. pectoralis  major, has  beenremoved.) 

Y.  jugularis  externa  (external  jugular  vein)  (see  also  Figs.  537 — 539)  arises  below 
the  ear  by  two  roots:  the  anterior,  frequently  the  larger,  comes  from  the  v.  facialis  posterior 
(see  p.  466),  the  posterior  arises  behind  the  ear.  It  crosses  the  m.  sternocleidomastoideus  at  a 
sharp  angle,  covered  by  the  platysma,  goes  above  the  clavicula  into  the  depth  and  opens  usually 
into  the  v.  subclavia,  generally  with  the  v.  jugularis  anterior.  Valves  at  its  mouth  and  in 
its  middle.  Branches : 

1.  V.  occipitalis  corresponds  to  the  a.  occipitalis.  It  opens  partly  into  the  v.  jugularis 
externa,  partly,  doubled,  accompanies  the  a.  occipitalis  to  the  v.  jugularis  interna;  it  anasto¬ 
moses  with  the  v.  vertebralis  and  the  plexus  vertebralis  posterior. 

2.  V.  auricularis  posterior  from  the  superficial  plexus  behind  the  ear. 

3.  V.  jugularis  anterior,  downward  from  the  chin  upon  the  mm.  mylohyoideus  and 
sternohyoideus,  extends  lateralward  below  the  origins  of  the  m.  sternocleidomastoideus  to  the 
v.  jugularis  externa  or  the  v.  subclavia.  It  anastomoses  with  the  adjacent  veins,  and,  by  the 
large  arcus  venosus  juguli,  below  the  glandula  thvreoidea  with  the  vein  of  the  opposite  side. 
More  rarely  instead  of  this  vein  only  an  unpaired  median  trunk  (v.  mediana  colli )  is  present. 
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541.  Superficial  veins  of  the  back  of  the  right  hand. 


(Partly  after  W.  Braune.) 
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The  veins  of  the  upper  extremity 

run  partly  in  the  depth  between  the  muscles, 
partly  in  plexuses,  superficially,  upon  the  fascia 
superficialis.  Both  possess  numerous  valves,  the 
deep  veins  more  than  the  superficial,  and  are 
manifoldly  connected  with  one  another  by  ana¬ 
stomoses,  which  are  devoid  of  valves. 

The  deep  veins  (not  illustrated)  follow  al¬ 
most  exclusively  the  corresponding  arteries  and 
are  double,  with  the  exception  of  those  in  the 
fingers  and  in  the  axilla.  In  the  paltn  they 
begin  as  single  vv.  digitales  volares 
propriae  (see  Fig.  542),  which  unite 
to  form  the  vv.  digitales  volares 
communes  and  go  into  the  double 
arcus  volaris  venosus  superficialis. 

In  the  depth  run  the  vv.  metacar- 
peae  volares,  which  open  into  the 
double  arcus  volaris  venosus  pro¬ 
fundus;  they  send  in  addition  sev¬ 
eral  rami  perforantes  through  the 
spatia  interossea  metacarpi  to  the  deep 
veins  of  the  back  of  the  hand,  several 
smaller  and  regularly  two  larger  veins 
into  the  1st  metacarpal  space  and 
through  the  muscles  of  the  little  finger  to 
the  rete  venosum  dorsale  manus.  From 
the  palmar  arches  arise  the  vv.  ulnares 
and  vv.  radiales  and  from  these  again 
the  vv.  brachiales  with  their  tributaries, 
corresponding  exactly  to  the  arteries.  On 
the  back  of  the  hand  deep,  small  veins 
accompany  the  deep  layer  of  the  rete 
(arteriosum)  carpi  dorsale  (see  p.432)  and 
empty  partly  into  the  vv.  radiales,  part¬ 
ly  into  the  rete  venosum  dorsale  manus. 

The  superficial  veins  of  the  back 
of  the  hand  represent  the  chief  canals 
of  outflow  for  the  skin.  They  begin  upon 
the  phalanges  of  the  fingers  in  a  plexus, 
which  permits  of  the  recognition  of  longi¬ 
tudinal  trunks,  vv.  digitales 
dorsales  propriae,  and  each 
terminates  on  the  first  phalanx 
in  the  arcus  venosus  digitalis 
which  is  concave  proximalward. 

From  the  union  of  every  pair 
of  these  arches,  arise  larger 
vv.  metacarpeae  dorsales  (ori¬ 
ginally  four) ;  these  open  in  a 
very  variable  manner  in  a  distal 
convex  arcus  venosus  dorsalis 
manus,  the  position  of  which 
corresponds  to  about  the  middle 
of  the  ossa  metacarpalia,  or 
they  form  the  rete  venosum 
dorsale  manus,  the  meshes  of 
which  are  elongated  in  the 
direction  of  the  long  axis  of 
the  limb. 
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(Palm  after  W.  Braune.) 

The  superficial  veins  of  the  palm 

are  much  finer  than  those  of  the  back 
of  the  hand.  They  begin  upon  the  pha¬ 
langes  in  a  plexus  in  which  one  can 
make  out  more  or  less  distinctly  the 
vv.  digitales  volares  propriae  and  out 
of  which  most  of  the  blood  is  conducted 
to  the  posterior  surface  through  several 
vessels  at  the  lateral  margins  of  the 
fingers.  Similarly  the  vv.  intercapitu- 
lares  (see  also  Figs.  541)  conduct  blood 
in  the  spaces  between  the  lingers  from 
the  volar  to  the  dorsal  vessels.  The 
superficial  network  of  the  palm  lies  upon 
the  aponeurosis  palmaris  and  upon  the 
fascia  of  the  thenar  and  hypothenar 
eminences;  in.  the  latter  two  places  the 
network  is  somewhat  closer.  Proxiinal- 
ward  it  goes  into  the  beginning  of  the 
v.  mediana  antebrachii. 

The  superficial  veins  of  the  forearm 

are  also  arranged  in  the  form  of  a  plexus  and  very 
variable.  Among  them  three  are  usually  very 
distinct  (see  also  Figs.  864  and  865) : 

1.  V.  ha  silica  (see  also  Fig.  541)  begins  upon 
the  back  of  the  hand,  at  the  ulnar  end  of  the 
arcus  venosus  dorsalis  or  at  the  rete  veno- 
sum  dorsale  manus,  loops  around  the  ulnar 
side  of  the  forearm  to  its  volar  surface  and 
runs  on  this  as  far  as  the  elbow,  then  in  the 
sulcus  bicipitalis  medialis  along  the  upper 
arm  as  far  as  its  middle  third.  There  it  per¬ 
forates  the  fascia,  goe's  still  some  distance 
upward  and  unites  sooner  or  later  with  one 
of  the  (more  delicate)  vv.  brachiales.  On 
the  forearm  it  is  thinner,  on  the  upper  arm 
it  is  thicker  than  the  v.  cephaliea. 

2 .V. cephaliea  (see  alsoFig.541)  arises  on  the 
back  of  the  hand,  mostly  from  the  radial  end 
of  the  arcus  venosus  dorsalis  or  from  the  rete 
venosum  dorsale  manus,  crosses  the  tabatiere, 
winds  around  the  radial  side  of  the  fore¬ 
arm  to  its.  volar  surface  and  extends  on 
this  as  far  as  the  elbow;  thence  it  goes  up¬ 
ward  in  the  sulcus  bicipitalis  lateralis  and  (in 
a  duplicature  of  the  fascia  brachii)  in  the 
•  groove  between  the  mm.  pectoralis  major  and 
deltoideus,  sinks  into  the  fossa  infraclavi- 
cularis  and  after  union  with  a  v.  thoraco- 
acromialis  empties  into  the  v.  axillaris  (see 
also  Fig.  543).  Usually  a  second  longi¬ 
tudinal  vessel  is  situated  radially  on  the 
forearm,  the  v.  cephaliea  accessoria,  which 
opens  into  the  main  vein. 


viewed  from  in  front. 


Veins  of  the  Arm. 
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Vv.  costoaxillares 


M.  subscapularis 


543:  Veins  of  the  right  axilla.,  viewed  from  in  front. 

(Arrangement  as  in  Fig.  502.) 

3.  V.  mediana  antebrachii  (see  Fig.  542),  smaller  than  the  vv.  basilica  and  cephalica, 
originates  from  the  superficial  network  of  the  hollow  of  the  hand,  extends  on  the  ulnar 
side  of  the  volar  surface  of  the  lower  arm  to  the  region  of  the  elbow  and  opens  for 
the  most  part  into  the  v.  basilica,  more  rarely  into  the  v.  mediana  cubiti.  Occasionally 
it  bifurcates  and  runs  partly  to  the  v.  basilica  as  v.  mediana  basilica,  and  partly  to  the 
v.  cephalica  as  v.  mediana  cephalica.  In  the  flexure  of  the  elbow  more  frequently  the 
v.  mediana  cubiti  (see  Fig.  542)  leads  as  a  connecting  branch,  from  the  v.  cephalica  in 
front  of  the  lacertus  hbrosus  obliquely  proximalward  to  the  v.  basilica;  not  seldom  it 
conducts  the  main  mass  of  the  blood  of  the  v.  cephalica  to  the  v.  basilica.  In  both 
cases  the  superficial  vessels  laterally  from  the  lacertus  fibrosus  anastomose  freely 
through  a  valveless  vessel  with  the  deep  veins. 

V.  axillaris  (axillary  vein )  (see  also  Fig.  537)  arises  usually  at  the  lower  margin  of 
the  m.  pectoralis  major  by  the  union  of  the  two  vv.  brachiales  and  extends  as  far  as  the  clavicle 
on  the  medial  and  anterior  (superficial)  surface  of  the  artery,  which  is  also  accompanied  directly 
by  small  veins.  Its  branches  correspond  to  those  of  the  artery.  The  v.  thoracalis  lateralis 
receives  the  v.  thoracoepigastrica  (see  Fig.  555  and  p.  484),  which  extends  subcutaneously 
upward  from  the  v.  femoralis  or  from  the  v.  epigastrica  superficialis  on  the  anterior  and  lateral 
surface  of  the  trunk.  Into  this  or  into  the  neighboring  veins  empty  the  vv.  costoaxillares 
which,  in  the  upper  6 — 7  intercostal  spaces,  carry  the  blood  from  the  middle  portions  of  the 
Vv.  intercostales  (see  p.  473)  to  the  axilla.  The  v.  axillaris  and  its  branches  are  richly  provided 
with  valves. 
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Plexus  veriosi  vertebrales  interni 
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Anastomosis  with  the  plexus 
venosus  vertebralis  posterior 


544.  Spinal  veins,  seen  in  a  median  section,  viewed  from  the  left. 

V.  subclavia  ( subclavian  vein )  (see  Fig.  537)  is  the  name  of  the  continuation  of  the 
v.  axillaris  from  the  lower  margin  of  the  m.  subclavius  on.  It  accompanies  the  a.  subclavia  on 
its  anterior  and  inferior  surface  and  crosses  the  first  rib  i  n  f  r  o  n  t  of  the  m,  scalenus  anterior. 
Behind  the  articulatio  sternoclavicularis  it  helps  to  form  the  v.  anonyma.  It  has  valves  at  its 
beginning  and  at  its  termination.  In  addition  to  it  some  small  veins  directly  accompany  the 
a.  subclavia.  Tributaries  (besides  the  v.  jugularis  externa): 

1.  and  2.  V.  transversa  scapulae  and  v.  transversa  colli  (see  Figs.  537  and  540), 
near  the  corresponding  arteries,  unite  usually  to  form  one  stem,  which  frequently  opens  into 
the  v.  jugularis  externa.  They  carry  valves  at  their  mouths. 

Y eins  of  the  spinal  column.  In  the  canalis  vertebralis,  between  the  dura  mater 
spinalis,  the  periosteum  and  the  ligaments  of  the  canal,  lie  close  venous  plexuses,  plexus 
venosi  vertebrales  inteimi ,  the  tributaries  of  which  come  partly  from  the  vertebrae, 
partly  from  the  spinal  cord.  These  plexuses  have  no  valves  and  (see  also  Fig.  545),  extend 
chiefly  in  the  longitudinal  direction  from  the  foramen  occipitale  magnum  to  almost  as 
far  as  the  tip  of  the  sacrum  and  permit  the  recognition  of  four  trunks,  two  anterior 
and  two  posterior.  The  anterior  lie  upon  the  posterior  surface  of  the  bodies  of  the  vertebrae 
and  of  the  intervertebral  disks  on  each  side  lateral  from  the  lig.  longitudinale  posterius; 
they  consist  of  several  large  veins,  running  very  close  together,  which  anastomose  manyfoldly 
with  one  another,  possess  a  lumen  which  stands  open  especially  in  the  cervical  and  thoracic 
part  and  are  accordingly  also  called  the  sinus  vertebrales  longitudinales.  The  posterior  plexuses 
are  situated  on  both  sides  on  the  anterior  surface  of  the  arcus  vertebrarum  and  of  the  liga- 
menta  flava  and  anastomose  through  spaces  in  the  latter  with  the  plexus  (externi)  posteriores; 
they  are  more  delicate  and  less  numerous  and  form  more  irregular,  wider  networks.  The 
anterior  plexuses  are  united  with  one  another  on  the  posterior  surface  of  each  vertebral 
body  by  transverse  trunks,  which  run  between  the  periosteum  and  the  lig.  longitudinale 
posterius  and  there  receive  the  vv.  basivertebrales.  The  latter  (see  also  Fig.  545)  extend 
radially  in  the  vertebral  body  toward  the  middle  of  the  posterior  surface  and  open  in  com¬ 
mon  or  separately,  being  provided  at  the  mouth  with  valves;  in  front  they  anastomose  through 
the  bones  with  the  plexus  (externi)  anteriores.  The  posterior  plexuses  are  connected  with 
one  another  by  branches  arranged  in  the  form  of  a  network;  with  the  anterior  they  are 
connected  by  numerous  shorter  vessels  which  are  present  especially  on  the  medial  side  of  each 
radix  arcus  vertebrae  and  leave  free  only  the  upper  part  of  the  foramen  intervertebrale. 
Through  the  connecting  branches  of  the  different  plexuses  with  one  another  arise  the  more 
or  less  distinct  vascular  rings,  retia  venosa  vertebrarum,  one  at  the  level  of  each  vertebra. 
The  upper  end  of  the  plexuses  surrounds  the  foramen  occipitale  magnum  like  a  wreath  (see 
Fig.  535),  is  connected  with  the  sinus  occipitalis,  plexus  basilaris  and  rete  canalis  hypoglossi 
and  empties  into  the  vv.  vertebrales.  In  the  canalis  sacralis  the  vessels  become  smaller,  the 
plexuses  become  looser  and  empty  through  the  foramina  sacralia  into  the  vv.  sacrales. 
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545.  Spinal  veins  in  a  horizontal  section, 

viewed  from  above. 

(Only  the  body  of  the  vertebra  has  been  cut  through.) 

Plexus  venosi  vertebrales  externi  (see  also  Fig.  544)  lie  on  the  external  surface 
of  the  spinal  column,  have  no  valves  and  are  divisible  into  anterior,  smaller  plexuses  and  poste¬ 
rior,  larger  plexuses.  The  plexus  venosi  vertebrales  anteriores  are  best  developed  in  the  cervical 
spine  and  there  lie  upon  the  bodies  of  the  vertebrae  and  upon  the  mm.  longi  capitis  et  colli; 
they  receive  tributaries  from  the  muscles  and  from  the  bodies  of  the  vertebrae  and  are  connected 
lateralward  with  the  vv.  intervertebrales  and  with  the  following  plexuses.  The  plexus  venosi 
vertebrales  posteriores  lie  in  part  directly  upon  the  posterior  surface  of  the  vertebral  arches, 
processes  and  ligaments,  in  part  between  the  short  muscles  of  the  back.  They  are  best  devel¬ 
oped  in  the  cervical  portion  (see  also  Figs.  537  and  539)  and  are  connected  there  especially 
with  the  vv.  occipitales,  vv.  vertebrales  and  vv.  cervicales  profundae;  besides,  they  anastomose 
through  spaces  in  the  ligamenta  flava  with  the  plexus  interni  and  unite  in  front  with  the  plexus 
(externi)  anteriores,  with  the  vv.  intervertebrales  and  with  the  vv.  intercostales. 

Vv.  intervertebrales  accompany  the  nn.  spinales  in  the  foramina  intervertebralia  and 
lie  chiefly  in  plexuses  on  their  anterior  surfaces.  They  receive  the  vv.  spinales  of  the  spinal 
cord,  which  bear  valves  at  their  openings,  and  are  connected  with  the  plexus  vertebrales  interni 
and  externi  representing  their  channels  of  outflow;  they  have  valves  where  they  terminate  in  the 
neck  in  the  v.  vertebralis,  or  in  the  trunk  in  the  vv.  intercostales  (vide  infra),  lumbales  or 
sacrales  laterales. 

The  vv.  intercostales  (see  Fig.  546),  situated  usually  singly  at  the  lower  margin  of 
a  rib  in  the  sulcus  costae,  close  to  and  above  the  artery,  increase  evenly  in  diameter  from 
above  downward.  The  upper  9  ( — 10)  form  venous  circles,  which  empty  their  contents  partly 
sternalward  into  the  vv.  mammaria  interna  and  musculophrenicae  (see  p.  463),  partly  vertebral- 
ward  into  the  system  of  the  v.  azyos;  at  their  mouths  they  carry  valves  correspondingly 
directed;  from  their  middle  portions  they  send  off  branches  in  the  1st — 6th  (or  7th)  intercostal 
space  to  the  axilla  (vv.  costoaxillares,  see  p.  471).  The  lower  2 — 3  vv.  intercostales  have 
no  outflow  forward  and  receive  tributaries,  supplied  with  valves,  from  the  diaphragm  and  from 
the  abdominal  muscles.  Veins  of  smaller  diameter  and  inconstant  in  length  are  to  be  found 
also  at  the  upper  margin  of  each  rib;  they  are  manifoldly  connected  with  the  others.  Each 
v.  intercostalis  unites  with  a  ramus  posterior  near  the  bodies  of  the  vertebrae,  which  is  larger 
than  it  is  itself  and  which  runs  near  the  ramus  posterior  of  the  a.  intercostalis;  into  this 
flow  tributary  vessels  from  the  skin  and  from  the  muscles  of  the  back,  as  well  as  the  ramus 
spinalis ,  which,  as  a  continuation  of  the  vv.  intervertebrales  (vide  supra),  collects  the  blood 
from  the  spinal  column  and  its  contents. 
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_  V.  vertebralis 


546.  Vena  azygos, 

yiewed  from  in  front. 


V.  anonyma 
sinistra 


(The  diaphragm,  the  right  mm. 
intercostales  interni  and  the  lumbar 
muscles  have  been  removed.) 
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suprema  sinistra 


—  V.  cava  superior 
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V.  mediasfinalis 
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T.  azygos,  unpaired,  begins 
as  a  continuation  of  the  v.  lumbalis 
ascendens  dextra  (see  p.  478)  be¬ 
tween  the  right  crus  mediale  and 
crus  intermedium  of  the  diaphragm, 
ascends  in  the  spatium  mediastinale 
posterius  on  the  right  or  anterior 
side  of  the  vertebral  bodies,  and  in 
its  course  lies  in  front  of  the  aa.  in¬ 
tercostales  dextrae,  to  the  right  of 
the  aorta  thoracalis  and  of  the  duc¬ 
tus  thoracicus  and  behind  the  oeso¬ 
phagus.  At  the  level  of  the  5thor4th 
thoracic  vertebra  it  bends  forward 
over  the  root  of  the  right  lung  and 
opens  into  the  v.  cava  superior  (see 
also  Figs.  478  and  680).  In  this 
latter  portion  of  its  course  it  usually 
possesses  valves,  which,  however, 
are  not  efficient.  It  anastomoses 
sometimes  at  the  beginning  with  the 
v.  renalis  dextra,  receives  the  nine 
lowermost  vv.  intercostales  dextrae, 
as  well  as  the  vv.  oesophageae, 
vv.  bronchiales  posteriores  and 
vv.  mediastinales  posteriores  (from 
the  corresponding  organs)  (not 
illustrated),  besides  the  v.  hemia¬ 
zygos.  The  latter  (see  also  Fig. 
681)  begins,  unpaired,  between  the  left 
crus  mediale  and  crus  intermedium  of  the 
diaphragm  as  the  continuation  of  the 
v..  lumbalis  ascendens  sinistra,  but  is  in 
most  cases  connected  with  the  v.  renalis 
sinistra.  Devoid  of  valves,  it  extends  up¬ 
ward,  behind  the  aorta  thoracalis,  on  the 
left  side  of  the  bodies  of  the  vertebrae, 
receives  several  vv.  intercostales  sinistrae, 
vv.  oesophageae  and  vv.  mediastinales 
posteriores,  and  bends  to  the  right  in 
front  of  one  of  the  inferior  or  middle 
thoracic  vertebrae  behind  the  ductus  tho¬ 
racicus  to  go  to  the  v.  azygos.  The  inter¬ 
costal  veins,  next  higher  up  on  the  left 
side,  empty  into  a  v.  hemiazygos  ac¬ 
cessoria,  which  goe^  downward  on  the 
left  side-  of  the  thoracic  spine  and  emp¬ 
ties  either  into  the  v.  hemiazygos  or 
directly  into  the  v.  azygos.  The  3 — 4  up¬ 
per  intercostal  veins  open  on  each  side 
into  a  v.  intercostalis  suprema,  which 
on  the  right  side  usually  opens  into  the 
v.  azygos  (supplied  with  valves),  on  the 
left  side  into  the  v.  hemiazygos  acces¬ 
soria,  but  in  addition  also  communicates 
above  on  each  side  with  the  v.  anonyma 
or  with  the  v.  vertebralis. 
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547. 

Arteries  and  veins  of  a  piece  of  small  intestine. 


The  vena  portae 

(portal  vein)  (see  Fig.  548 
and  549)  collects  the  blood 
from  the  whole  digestive 
tube,  from  the  cardia  on  as 
far  as  the  m.  levator  ani, 
from  the  pancreas,  the  gall 
bladder  and  the  spleen.  Its 
trunk  arises  behind  the  ca¬ 
put  pancreatis,  on  the  left 
and  posterior  surface  of  the 
pars  superior  duodeni,  from 
the*  union  of  the  v.  mesen- 
terica  superior  and  the  v. 
lienalis;  it  is  2 — 3  cm  long 
and  runs  upward  in  the  lig. 
hepatoduodenale,  behind  the 
a.  hepatica  and  the  hepatic 
and  biliary  ducts,  to  the 
porta  hepatis;  there  it  div¬ 
ides  into  a  right  and  a  left 
branch  one  for  each  half  of 
the  liver.  Its  roots  follow, 
in  general,  the  branches  of 
the  arteries  of  the  same 
name  and  are  supplied  with 
valves  only  in  their  finer 
subdivisions  immediately  af¬ 
ter  their  exit  from  the  wall 
of  the  stomach  and  intestine. 

1.  V.  mesenterica 
superior  (see  Figs.  548  and 
549)  runs  on  the  right  side 
of  the  a.  mesenterica  supe¬ 
rior,  arises  from  numerous 
vv.  intestinales  (from  the 
small  intestines),  from  the 
v.  ileocolica,  vv.  colicae 
dextrae,  v.  pancreatico- 
duodenalis,  vv.  duodenales, 
vv.  pancreaticae,  v.  colica 
media  and  v.  gastroepiploica 
dextra.  The  intestinal  veins 
anastomose  with  one  another 
very  much  as  the  arteries  do 
but  more  frequently. 


2.  V.  mesenterica  inferior  (see  Figs.  548  and  549)  collects  its  blood  from  the  v.  hae- 
morrhoidalis  superior  (see  also  p.  482),  the  vv.  sigmoideae  and  the  v.  colica  sinistra.  Its  peri¬ 
pheral  course  agrees  with  that  of  the  a.  mesenterica  inferior;  its  trunk  however  separates  from 
this  and  goes  in  a  curved  direction  upward  and  to  the  right  behind  the  peritonaeum  (frequently 
in  the  plica  duodenojejunalis)  and  behind  the  pancreas;  it  usually  opens  into  the  v.  lienalis, 
frequently  into  the  v.  mesenterica  superior,  sometimes  at  the  point  of  junction  of  the  two. 

3.  V.  lienalis  (see  Figs.  548  and  549)  is  formed  by  the  union  of  the  veins  of  the 
spleen  with  the  v.  gastroepiploica  sinistra  and  with  the  vv.  gastricae  breves;  it  runs  from 
the  left  to  the  right  beneath  the  a.  lienalis  and  behind  the  pancrests,  and  in  its  course  receives 
several  pancreatic  veins.  It  crosses  the  aorta  between  the  a.  coeliaca  and  the  a.  mesenterica 
superior. 


476 


Veins  of  the  Trunk 
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548.  Tributaries  of  the  portal  vein. 

(The  transverse  colon  and  the  small  intestines  have  been  partially  removed;  the  liver  has  been  drawn  upward.) 
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Duodenum  / 

/  / 

V.  panoreaticoduodenalis  ,  / 

V.  gastroepiploica  dextra  / 
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549.  Trunk  of  the  portal  vein. 

(The  stomach,  liver  and  pancreas  have  been  partially,  the  small  intestines  and  the  transverse 

colon  completely,  removed.) 

4.  V.  coronaria  ventriculi  (see  also  Fig.  548)  runs  from  the  right  to  the  left  along 
the  curvatura  minor  of  the  stomach,  anastomoses  near  the  pylorus  with  the  v.  pylorica,  at  the 
cardia  with  the  oesophageal  veins  and  opens  near  the  a.  gastrica  sinistra  into  the  trunk  of  the 
v.  portae  or  the  v.  lienalis. 

5.  V.  pylorica  (see  also  Fig.  548),  more  delicate  than  the  preceding,  extends  from  the 
left  to  the  right  near  the  a.  gastrica  at  the  curvatura  minor  of  the  stomach,  anastomoses 
with  the  preceding  vein  and  opens  at  the  pylorus  into  the  stem  of  v.  portae. 

6.  V.  cystica  (see  Fig.  548)  from  the  gall  bladder,  opens  into  the  stem  or  the  right 
branch  of  the  portal  vein. 

The  accessory  portal  Veins  (not  illustrated)  are  small  vessels,  which  arise  in  the  folds 
of  the  peritonaeum  connecting  with  the  liver,  or  which  come  especially  from  the  stomach  and 
pass  either  into  the  stem  of  the  portal  vein  or  directly  into  the  substance  of  the  liver. 

The  anastomoses  of  the  portal  with  the  vv.  cavae  are  regularly  present  as  follows: 

1)  At  the  cardia  of  the  stomach  between  the  v.  coronaria  ventriculi  (v.  portae)  and  the 

oesophageal  veins  (v.  azygos) ; 

2)  at  the  rectum  in  the  plexus  haemorrhoidales  between  the  v.  haemorrhoidalis  superior 

(v.  mesenterica  inferior)  and  the  vv.  haemorrhoidales  mediae  et  inferiores  (w.  hypo- 
gastricae).  Valves  usually  prevent  a  flow  back  from  the  v.  hypogastrica  to  the  v.  portae. 

3)  vv.  parumbilicales  [Sappeyi]  (not  illustrated),  4 — 5  small  vessels,  which  are  connected 

in  the  neighborhood  of  the  navel  with  the  superficial  veins  and  with  the  vv.  epigastricae 
inferiores,  extend  near  the  lig.  teres  hepatis  to  the  liver  and  empty  usually  directly 
into  its  substance.  The  largest  anast.omoses  also  with  the  left  v.  epigastrica  superior. 
One  of  these  veins  is  said  to  be  the  remains  of  the  v.  umbilicalis.  They  are  supplied 
with  valves;  the  current  is  directed  toward  the  liver. 

Spalteholz,  Atlas.  7‘1>  ed. 
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T.  Cava  inferior  (see  also  Fig.  686)  arises  by  the  union  of  the  vv.  iliacae  communes 
in  front  of  the  intervertebral  disk  between  the  4th  and  5th  lumbar  vertebra  behind  the  first 
portion  of  the  a.  iliaca  communis  dextra  somewhat  to  the  right  of  the  median  plane.  From 
there  on,  it  ascends  at  first  in  front  of  the  bodies  of  the  lumbar  vertebrae  and  in  front  of  the 
origins  of  the  right  m.  psoas  major,  then  in  front  of  the  a.  renalis  dextra  and  in  front  of  the 
right  crura  diaphragmatis  and  at  the  same  time  somewhat  to  the  right  and  forward,  goes 
through  the  foramen  venae  cavae  of  the  diaphragm  and,  curved  somewhat  forward,  opens  into 
the  right  atrium  of  the  heart.  In  its  course  it  lies  on  the  right  side  of  the  aorta  abdominalis 
and  is  covered  in  front  by  the  peritonaeum,  by  the  pars  inferior  duodeni  and  by.  the  caput 
pancreatis;  above,  it  is  embedded  in  the  fossa  venae  cavae  of  the  liver  and  firmly  fused  with  it, 
so  that  only  its  posterior  wall  lies  partly  free  (see  Fig.  632).  It  is  devoid  of  valves.  Its  branches 
are  divisible  into  radices  parietales  (from  the  walls  of  the  peritoneal  cavity)  and  radices  vis¬ 
cerales  (from  the  abdominal  viscera). 

A.  Radices  parietales ; 

1.  V.  phrenica  inferior,  paired,  partly  double,  corresponds  to  the  a.  phrenica  inferior 
and  opens  at  the  foramen  venae  cavae. 

2.  Vv.  lumbales  (see  also  Figs.  546  and  551),  on  each  side  4 — 5,  run  close  to  and 
over  the  aa.  lumbales,  correspond  to  the  vv.  intercostales  (see  p.  473)  and  receive  tributaries 
from  the  muscles  and  from  the  skin  of  the  back,  from  the  plexuses  of  the  spine  and  from  the 
abdominal  muscles.  They  possess  (insufficient)  valves,  run  medianward  upon  the  lateral  and 
anterior  surface  of  the  bodies  of  the  vertebrae  (those  of  the  left  side  behind  the  aorta)  and 
open  into  the  posterior  wall  of  the  v.  cava.  The  vv.  lumbales  are  united  on  each  side  with 
one  another  by  means  of  longitudinal  anastomoses  which  are  situated  behind  the  m.  psoas 
major  in  front  of  the  roots  of  the  procc.  transversi.  The  sum  of  these  anastomoses  forms  on 
each  side  a  vessel  running  vertically,  the  v.  lumbalis  ascendens,  which  is  connected  below  with 
the  v.  iliolumbalis  and  frequently  with  the  v.  iliaca  communis,  above  however  is  continued  on 
the  right  side  directly  into  the  v.  azygos,  on  the  left  side  into  the  v.  hemiazygos  (see  p.  474). 

B.  Radices  viscerales: 

1.  Vv.  hepaticae  (see  also  Fig.  631),  2—3  large  trunks,  collect  the  blood  which  is  led 
to  the  capillary  system  of  the  liver  through  the  a.  hepatica  propria  and  v.  portae;  they  leave  the 
liver  in  the  uppermost  part  of  the  fossa  venae  cavae  and  open  into  the  v.  cava  just  below  the 
diaphragm.  The  right  v.  hepatica,  largest,  carries  the  blood  from  the  right  lobe  of  the  liver,  the 
middle,  smallest,  vein  from  the  lobi  caudatus  [Spigeli]  and  quadratus,  the  left  from  the  left  lobe 
of  the  liver.  Several  small  w.  hepaticae  open  in  the  fossa  venae  cavae,  below  the  large  ones, 
directly  into  the  v.  cava  inferior.  Valves  are  only  rarely  present  at  the  mouths  of  the  large  veins. 

2.  V.  renalis  (renal  veins)  (see  also  Fig.  686),  paired,  arises  by  the  fusion  of  from  three 
to  five  branches  near  the  hilus  renalis,  runs  medianward  and  at  the  same  time  somewhat 
upward  at  the  level  of  the  1st  lumbar  vertebra  or  a  little  deeper  in  front  of  the  a.  renalis  and 
opens  into  the  lateral  wall  of  the  v.  cava.  The  left  v.  renalis  is  somewhat  the  larger  and  longer; 
it  lies  usually  in  front  of  the  aorta  just  beneath  the  origin  of  the  a.  mesenterica  superior.  It 
receives  tributaries  from  the  capsula  adiposa  of  the  kidney  and  from  the  ureter;  the  left 
v.  renalis  receives  also  usually  the  v.  spermatica  sinistra.  In  addition  the  left  vein  anastomoses 
very  frequently  with  the  v.  hemiazygos,  the  right  sometimes  with  the  v.  azygos.  The  vv.  renalis 
rarely  possess  valves  at  their  mouths. 

3.  V.  suprarenalis  (suprarenal  veins)  (see  also  Fig.  692),  paired,  comes  from  the  ante¬ 
rior  surface  of  the  adrenal  and  opens  on  the  right  side  usually  into  the  v.  cava,  on  the  left  side 
into  the  v.  renalis.  It  is  devoid  of  valves. 

4.  V.  spermatica  interna  (spermatic  vein)  (see  also  Figs.  551,  553  and  554),  paired, 
accompanies  the  a.  spermatica  interna  directly  and  is  separated  from  it  only  at  its  termination. 
It  consists  of  from  2  to  3  anastomosing  vessels  which  surround  the  artery  like  a  plexus, 
receives  branches  from  the  ureter,  from  the  peritonaeum  and  from  the  capsula  adiposa  of  the 
kidney  and  unites  finally  to  form  a  single  trunk.  The  right  vein  opens  obliquely  into  the  anterior 
wall  of  the  v.  cava  and  there  possesses  efficient  valves,  the  left  goes  almost  at  a  right  angle  into 
the  inferior  wall  of  the  v.  renalis  sinistra.  The  beginning  of  the  vein  is  different  in  the  two  sexes. 

In  the  male,  the  v.  testicularis,  begins  at  the  posterior  margin  of  the  testicle  and  epidi¬ 
dymis  with  numerous  fine  and  few  thick  branches  (see  also  Fig.  703),  which  form  a  close  plexus 
(plexus  pampiniformis)  around  the  artery  inside  the  funiculus  spermaticus,  and  extends  with 
this  through  the  canalis  inguinalis.  It  anastomoses  extensively  on  the  testicle  and  epididymis 
with  the  v.  spermatica  externa.  It  possesses  valves  outside  the  canalis  inguinalis,  in  the  ab¬ 
dominal  cavity  only  one  near  the  annulus  inguinalis  abdominalis. 

In  the  female,  v.  ovarica,  it  arises  partly  from  numerous  vessels,  which  leave  the  ovary 
at  its  hilus,  partly  from  broad  anastomoses  with  the  upper  part  of  the  plexus  uterovaginalis; 
in  addition  it  receives  some  branches  from  the  lig.  teres  uteri  and  from  the  tuba  uterina.  All 
these  branches,  anastomosing,  form  a  close  plexus  (plexus  pampiniformis)  around  the  artery, 
inside  the  lig.  Suspensorium  ovarii  and  are  devoid  of  valves. 
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550.  Vena  cava  inferior  in  the  male,  viewed  from  in  front. 

(On  the  right  side  the  kidney  has  been  removed,  a  piece  of  the  m.  psoas  and  of  the  a.  iliaca 
communis  has  been  cut  out;  on  the  left  side  the  abdominal  wall  has  been  reflected  downward.) 
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551.  Veins  of  the  male  pelvis, 

right  half,  viewed  from  the  left. 

(The  left  m.  psoas  major  has  been  removed,  the  rectum  has  been  drawn  somewhat  to  the  side.) 
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552.  Veins  of  the  female  perineum  (see  rig.  525). 

Y.  iliaca  communis  (common  iliac  vein)  (see  Figs.  550  and  558),  paired,  devoid 
of  valves,  behind  and  to  the  right  of  artery,  arises  from  the  v.  hypogastrica  and  the  v.  iliaca 
externa.  It  frequently  anastomoses  with  the  v.  lumbalis  ascendens.  Branch  of  the  left  vein: 

V.  sacralis  media  (middle  sacral  vein),  unpaired,  often  double  below,  near  the  a.  sa- 
cralis  media,  forms  with  branches  of  the  vv.  sacrales  laterales  the  plexus  sacralis  anterior 
(see  p.  484);  it  is  connected  with  the  plexus  haemorrhoidalis  externus  and  vesicalis. 

Y.  hypogastrica  (hypogastric  vein)  (see  Figs.  550  and  551)  lies  directly  behind  the 
a.  hypogastrica.  Its  branches  possess  valves  only  outside  the  pelvis.  Branches: 

1.  V.  pudenda  interna  (0.  T.  internal  pudic  vein)  (see  also  Figs.  551  and  554)  begins 
below  the  symphysis  ossium  pubis  with  an  anastomosis  from  the  v.  dorsalis  penis  (clitoridis) 
and  receives  the  vv.  profundae  penis  (clitoridis),  vv.  urethrales,  vv.  hulbi  urethrae  (hulbi  vesti¬ 
buli  [vaginae]),  vv.  scrotales  (labiales)  posteriores  and  vv.  haemorrhoidales  inferiores;  the 
latter  are  connected  with  the  plexus  haemorrhoidales.  All  the  branches  correspond  to  the  arte¬ 
ries  of  the  same  name.  The  vein  usually  runs  first  beside  the  a.  penis  (clitoridis)  in  the  tri- 
gonum  urogenitale  and  then  (for  the  most  parst  double)  accompanies  the  a.  pudenda  interna. 
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553.  Veins  of  the  female  pelvic  organs,  viewed  from  the  left. 

(The  superficial  layers  of  the  venous  plexuses  [see  Fig.  554]  have  been  removed;  the  peri¬ 
tonaeum  has  been  for  the  most  part  removed.) 


2.  Plexus  haemorrhoidalis  internus  (see  Figs.  552  and  627)  in  the  tela  submucosa 
of  the  rectum,  with  ampulla-like  dilatations  in  the  region  of  the  annulus  haemorrhoidalis  (see 
also  p.  547)  empties  partly  into  a  delicate,  superficial  network  at  the  anus,  partly  by  means  of 
numerous  perforating  branches  into  the  plexus  haemorrhoidalis  externus  (see  also 
Fig.  551)  situated  upon  the  external  surface  of  the  tunica  muscularis.  From  the  latter  arise  the 
v.  haemorrhoidalis  superior,  devoid  of  valves  (to  the  v.  mesenterica  inferior  of  the  v.  portae), 
the  vv.  haemorrhoidales  mediae,  with  valves,  paired  (to  the  v.  hypogastrica),  which  receive 
branches  from  the  bladder,  prostata  and  seminal  vesicles  in  the  male  (uterus  and  vagina  in  the 
female)  and  the  vv.  haemorrhoidales  inferiores,  with  valves,  paired,  from  the  neighborhood  of 
the  anus  (to  the  v.  pudenda  interna);  in  addition  branches  go  to  the  v.  sacralis  media. 

3.  Plexus  vesicalis  (see  also  Figs.  551,  554  and  730)  surrounds  the  lower  part  of 
the  bladder  and  in  the  male  the  basis  prostatae  lateralward  and  behind;  it  is,  with  valves  in 
almost  all  its  branches,  connected  with  the  following  plexus,  receives  vv.  deferentiales  (from 
the  testicle,  along  the  ductus  deferens)  and  is  emptied  on  each  side  by  means  of  several 
vv.  vesicales. 

4.  Plexus  pudendalis  (see  also  Figs.  551  and  554)  lies  behind  and  over  the  lig.  ar- 
cuatum  pubis,  in  front  of  the  prostata  and  bladder  (in  the  male,  the  bladder  and  urethra  in 
the  female),  receives  the  main  trunk  of  the  unpaired  v.  dorsalis  penis  (clitoridis)  (see  also 
Fig.  709),  which  runs  between  the  lig.  arcuatum  pubis  and  the  lig.  transversum  pelvis,  is 
connected  with  the  v.  pudenda  interna  and  with  the  plexus  vesicalis  and  empties  partly  into 
the  vv.  vesicales,  partly  directly  into  the  v.  hypogastrica. 

5.  Plexus  uterovaginalis  (in  the  female)  extends  over  the  walls  of  the  vagina  and  as 
an  especially  close  plexus  along  the  margo  lateralis  of  the  uterus,  where  it  partly  fills  up  the 
parametrium  and  surrounds  the  ureter.  It  is  connected  with  the  plexus  pudendalis  and  haemor¬ 
rhoidalis  externus  and  empties  on  each  side  chiefly  through  the  large  vv.  uterinae,  which  sur¬ 
round  the  a.  uterina  and  form  broad  anastomoses  with  the  plexus  pampiniformis  of  the  v.  ovarica. 
There  are  almost  no  valves  in  the  uterine  veins,  and  those  which  are  found  can  not  be  closed. 
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554.  Veins  of  the  female  pelvis,  right  half, 

viewed  from  the  left  and  somewhat  in  front. 


(The  ovaries  and  uterus  have  been  drawn  out  of  their  position;  the  peritonaeum  has  been 

largely  removed;  the  ureters  have  been  removed.) 
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6.  V.  iliolumbalis  (see  Figs.  546,  550  and  551),  in  part  double,  accompanies  the  a.  ilio- 
lumbalis  and  often  opens  into  the  v.  iliaca  communis.  It  receives  the  vv.  intervertebrales  (see 
p.  473),  muscular  veins  and  sometimes  the  v.  lumbalis  V,  anastomoses  with  the  vv.  lumbalis 
ascendens,  circumflexa  ilium  profunda  and  sacrales  laterales  and  possesses  many  valves. 

7.  Vv.  sacrales  laterales  (see  Fig.  550),  usually  double,  run  near  the  a.  sacralis  late¬ 
ralis  and  open  into  the  v.  hypogastrica  or  into  a  branch  of  the  same.  Their  branches  form,  with 
those  of  the  v.  sacralis  media,  the  plexus  sacralis  anterior  upon  the  facies  pelvina  of  the  sacrum. 

8.  V.  obturatoria  (see  Figs.  551  and  554)  near  the  a.  obturatoria;  its  branches  are 
usually  doubled ;  it  forms  a  broad  anastomosis  in  the  pelvis  with  the  v.  iliaca  externa,  and  some¬ 
times  opens  into  this.  Its  branches  anastomose  freely  with  the  v.  circumflexa  femoris  medialis. 

9.  V.  glutaea  superior  (see  Fig.  557)  accompanies  the  a.  glutaea  superior;  its 
branches  are  usually  doubled.  At  its  entrance  into  the  pelvis  its  walls  stand  open  and  it 
possesses  valves.  Behind  the  m.  piriformis  it  anastomoses  with  the  v.  glutaea  inferior. 

10.  V.  glutaea  inferior  (see  Fig.  557),  near  the  a.  glutaea  inferior;  its  branches,  usu¬ 
ally  doubled,  accompany  the  branches  of  the  latter.  It  receives  a  large  branch  from  the  n. 
ischiadicus  and  anastomoses  on  the  m.  quadratus  femoris  by  means  of  very  wide  vessels  with  the 
v.  circumflexa  femoris  medialis  and  with  the  uppermost  v.perforans  of  the  vv.profundae  femoris. 

Y.  iliaca  externa  (external  iliac  vein)  (see  Figs.  550,  551  and  556)  begins  as 
the  continuation  of  the  v.  femoralis  behind  the  lig.  inguinale,  on  the  medial  side  of  the  a.  iliaca 
externa  and,  as  it  ascends,  becomes  displaced  behind  the  artery.  It  receives  a  broad  anastomosis 
from  the  v.  obturatoria  and  frequently  possesses  one  (usually  insufficient)  valve.  Branches: 

1.  V.  epigastrica  inferior  (see  Figs.  550,  551  and  556),  usually  doubled,  accompanies 
the  a.  epigastrica  inferior.  It  anastomoses  with  the  vv.  epigastricae  superiores  and  behind  the 
ramus  superior  ossis  pubis  with  the  v.  obturatoria;  in  addition  it  receives  the  vv.  parumbilicales, 
as  well  as  the  v.  spermatica  externa  (see  also  p.  478)  from  the  testicle  and  epididymis  and 
branches  from  the  vv.  cutaneae  abdominis.  Below  the  navel  it  possesses  numerous  valves. 

2.  V.  circumflexa  ilium  profunda  (see  Figs.  550,  551,  554  and  556),  double  in  most 
of  its  course,  surrounds  the  a.  circumflexa  ilium  profunda  like  a  plexus  and  often  opens  into 
the  v.  epigastrica  inferior;  in  so  doing  it  crosses  the  a.  iliaca  externa  on  its  anterior  or  posterior 
surface.  It  anastomoses  with  the  v.  iliolumbalis  and  is  supplied  with  valves. 

Y.  femoralis  (femoral  vein)  (see  Fig.  556)  is  the  continuation  of  the  v.  poplitea 
from  the  hiatus  tendineus  [adductorius]  on.  In  the  canalis  adductorius  [Hunteri]  it  lies  behind 
the  a.  femoralis  and  somewhat  lateralward  from  it;  further  up  it  runs  for  the  most  part  exactly 
behind  the  artery,  and  arrives  finally  on  the  medial  side  of  the  artery  in  the  fossa  iliopectinea. 
In  its  lower  portion  two  vv.  comitantes  also  run  close  to  the  artery.  It  possesses  usually 
4—5  pairs  of  valves.  Branches: 

1.  V.  epigastrica  superficialis  (see  also  Fig.  559)  is  situated  in  the  subcutaneous 
tissue  and  carries  the  blood  downward  from  the  lower  half  of  the  anterior  abdominal  wall. 
It  opens  in  the  fossa  ovalis  separately  or,  united  with  neighboring  veins,  into  the  v.  femoralis 
or  into  the  v.  saphena  magna  and  possesses  valves  which  conduct  downward. 

2.  V.  circumflexa  ilium  superficialis  (see  Fig.  559),  sometimes  doubled  for  part 
of  its  course,  close  to  the  corresponding  artery  in  the  subcutaneous  tissue,  opening  either 
independently  or  in  common  with  the  v.  epigastrica  superficialis.  It  is  supplied  with  valves. 

3.  V.  thoracoepigastrica,  single  or  doubled  for  long  distances,  extends,  on  the  an¬ 
terior  or  lateral  wall  of  the  trunk,  in  the  subcutaneous  tissue,  from  the  axilla  as  far  as  the 
fossa  ovalis.  Its  middle  portion  is  devoid  of  valves,  in  its  upper  part  valves  direct  the  blood 
uppard  to  the  axilla,  in  its  lower  part  downward  to  the  fossa  ovalis.  Above,  the  vein  opens 
into  the  v.  thoracalis  lateralis  (see  p.  471),  below  it  goes  either  separately  or  united  with  the 
v.  epigastrica  superficialis  into  the  v.  femoralis. 

4.  Vv.  pudendae  externae  (see  also  Fig.  559),  near  the  aa.  pudendae  externae,  fre¬ 
quently  flow  into  the  v.  saphena  magna;  they  receive  branches  from  the  skin  of  the  abdomen, 
from  the  scrotum  (or  the  labia  majora),  vv.  scrotales  (labiales)  anteriores,  and  from  the  penis 
(or  the  clitoris),  v.  dorsalis  penis  (clitoridis)  cutanea;  the  latter  runs  unpaired  or  doubled 
upon  the  fascia  penis  (clitoridis)  as  far  as  the  symphysis  pubis  and  there  bends  lateralward. 

(Continuation  see  p.  486.) 

Vv.  cutaneae  abdominis  et  pectoris  form,  in  the  subcutaneous  tissue  of  the  abdomi¬ 
nal  and  thoracic  wall,  a  network  of  vessels,  supplied  with  valves,  from  which  the  blood  is  led 
away  on  each  side  1st  by  superficial  vessels  to  the  neck,  to  the  axilla  (v.  thoracoepigastrica) 
and  to  the  fossa  ovalis  (vide  supra),  2nd  by  deep,  perforating  vessels  to  the  thoracic  cavity  (to 
the  vv.  mammaria  interna  and  intercostales),  to  the  peritoneal  cavity  (vv.  parumbilicales)  and 
to  the  veins  of  the  anterior  abdominal  wall  (vv.  epigastricae  superiores  et  inferior). 

In  the  neighborhood  of  the  papilla  mammae  the  vv.  cutaneae  form  a  wreath  of  vessels 
of  uneven  caliber,  the  plexus  venosus  mamillae. 
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Brauch  to  the  v.  subclavia  sinistra 

/ 
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Ramus  perforans 
v.  maimnariae  internae 


—  V.  thoracoepigastrica 

Branch  to  the  vv.  epigastricac 
superiores 


Vv.  cutaneae  abdominis 


Branch  to  the 
w.  parumbilicales 


Branch  to  the 
v.  epigastrica  inferior 


V.  epigastrica 
superficialis 


- Plexus  venosus  mamillae 


V.  femoralis 

V.  saphena  magna 

V.  dorsalis  penis 
cutanea 


555.  Superficial  veins  of  the  trunk, 

viewed  from  in  front  (after  W.  Braune). 

(The  arrows  indicate  the  way  in  which  the  current  is  directed  by  the  valves.) 
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556.  V.  femoralis  dextra,  viewed  from  in  front. 

(The  lig.  inguinale  and  the  mm.  sartorius,  rectus  femoris,  pectineus  and  adductor  longus  have 

been  entirely  or  partially  removed;  a  piece  has  been  cut  out  of  the  a.  femoralis.) 

V.  femoralis  (continued): 

5.  V.  saphena  magna  (see  p.  489). 

6.  V.  profunda  femoris  accompanies  the  a.  profunda  femoris  and  possesses  several 
pairs  of  valves.  Branches: 

a)  Vv.  perforantes  (see  also  Fig.  557),  partly  doubled,  arise  on  the  posterior  surface  of 

the  m.  adductor  magnus  and  communicate  freely  there  by  longitudinal  anastomoses 
with  one  another,  with  the  vv.  glutaea  inferior,  circumfiexa  femoris  medialis  and  with 
the  v.  poplitea;  they  then  perforate  the  mm.  adductores  near  the  aa.  perforantes. 

b)  Vv.  circumflexae  femoris  mediales  (see  also  Fig.  557)  run  near  the  corresponding  arte¬ 

ries  and  anastomose  freely  behind,  on  the  m.  quadratus  femoris,  with  the  vv.  glutaea 
inferior  and  perforans  I,  in  front  with  the  v.  obturatoria.  They  are  supplied  with  valves. 

c)  Vv.  circumflexae  femoris  laterales,  supplied  with  valves,  accompany  the  a.  circumfiexa 

femoris  lateralis  and  anastomose  with  the  preceding  and  with  the  v.  glutaea  inferior. 

Y.  poplitea  (popliteal  vein)  (see  Figs.  557  and  895)  arises  from  the  union  of  the 
vv.  tibiales  and  runs  just  behind  the  a.  poplitea,  in  its  distal  part  at  the  same  time  somewhat 
medianward,  in  its  proximal  part  somewhat  lateralward  from  it.  Besides,  near  the  artery  there 
is  below  a  v.  comitans  lateralis,  above  a  v.  comitans  medialis.  It  is  supplied  with  valves,  receives 
the  v.  saphena  parva  (see  p.  490)  and  the  vv.  articulares  genus  (double  near  the  corresponding 
arteries,  not  illustrated)  and  anastomoses  with  the  lower  vv.  perforantes. 
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V.  glutaea  superior 
V.  glutaea  inferior 

N.  iscliiadieus 
'  M.  glutaeus  maximns 


557.  Deep  veins 
of  the  right  thigh, 

viewed  from  behind. 


(The  in.  glutaeus  maximus  has 
been  reflected  lateralward;  other¬ 
wise  like  Fig.  528.) 

The  deep  veins  of  the 
foot  and  leg  (not  illustrated) 
accompany  the  arteries,  usually 
two  to  each  artery,  and  are 
plentifully  supplied  with 
valves.  Numerous  anastomoses 
with  the  superficial  veins  lead 
the  blood  in  the  back  of  the 
foot  from  the  depth  to  the 
surface,  in  the  sole  of  the  foot, 
in  the  leg  and  in  the  thigh 
from  the  surface  to  the  depth. 

In  the  sole  of  the  foot 
they  begin  as  the  vv.  digitales 
plantares  and  then  form  the 
vv.  metatarseae  plantares, 
which  empty  partly  through 
several  rami  perforantes 
into  the  deep  and  the 
superficial  veins  of  the 
back  of  the  foot,  partly 
into  the  arcus  venosus 
plantaris  profundus.  From 
the  latter  go  off  the  vv. 
plantares  laterales,  which 
by  union  with  the  finer  vv. 
plantares  mediales  form 
the  vv.  tibiales  poste¬ 
riores;  in  the  leg  the 
latter  receive  the  vv.  pero- 
naeae.  The  vv.  plantares 
laterales  also  send  an 
anastomosis  to  the  v. 
saphena  parva,  the  vv. 
plantares  mediales  to  the 
v.  saphena  magna. 

On  the  back  of  the 
foot  the  deep  veins  are 
relatively  delicate;  they 
begin  as  the  vv.  meta¬ 
tarseae  dorsales  pedis  and. 
are  continued  into  the  vv. 
tibiales  anteriores. 


V.  pudenda 
interna 

M.  quadratus 
femoris 

V.  circumflexa 
femoris  medialis 


M.  biceps  femoris 
(caput  longum) 

(drawn  medianward) 

V.  perforans  I 

/ 

/ 

M.  semitendinosus  ■* 

V.  perforans  II/ 

M.  biceps  femoris 
(caput  longum) 


V.  femoropoplitea 

Branch  of  the 
v.  saphena  parva 
to  the  v.  pro¬ 
funda  femoris 
M.  semimembranosus 


Branch  of  the 
v.  saphena  parva . 
to  the  v.  poplitea 
V.  poplitea 

V.  comitans  lateralis 

V.  saphena  parva 
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558.  Superficial  veins 
of  the  right  leg, 

viewed  from  in  front  (after 
W.  Braune.) 

(The  arrows  indicate  the  way  the  stream 
is  directed  by  the  valves.) 

The  superficial  veins  of  the 

leg  form  a  continuous  network  in  the 
subcutaneous  tissue,  varying  in  complexi¬ 
ty,  rich  in  valves,  and  permitting  the  re¬ 
cognition  in  it  of  ßingle  larger  vessels  which 
act  as  the  principal  canals  of  exit.  They 
are  connected  with  the  deep  veins  by  nu¬ 
merous  anastomoses  (for  direction  of  cur¬ 
rent  see  p.  487). 

In  the  sole  of  the  foot  (not  illus¬ 
trated)  there  is  a  very  close  network  (rete 
venosum  plantare  cutaneum),  which  pos¬ 
sesses  different  channels  of  outflow.  In  the 
first  place  branches  go  to  the  deep  veins, 
secondly,  however,  and  chiefly,  the  blood  is 
led  away  through  superficial  trunks  around 
the  borders  of  the  foot  to  the  dorsum  of 
the  foot.  These  pass  at  the  medial  and 
lateral  margins  of  the  foot  into  the  vv. 
marginales  medialis  and  lateralis  of  the 
dorsum  of  the  foot,  dorsalward  over  the 
margin  of  the  heel  toward  the  leg,  and  for¬ 
ward  into  a  larger  vessel  ( arcus  venosus 
plantaris  cutaneus ),  which  runs  in  the  toe- 
ball  furrow  at  the  distal  margin  of  the 
fasciculi  transversi  aponeurosis  plantaris 
and  is  continued  over  the  medial  and  late¬ 
ral  mar  gins,  of  the  foot  into  the  beginnings 
of  the  vv.  marginales  (vide -infra).  This 
vascular  arch  receives  superficial  branches 
from  the  toes  and  sends  off  into  the  space 
between  each  two  toes  single  or  double 
vv.  inter  capitular  es  to  the  w.  digitales 
dorsales  pedis. 

On  the  back  of  the  foot  the  veins 
begin  at  the  toes  as  the  vv.  digitales  pedis 
dorsales,  which  unite  after  receiving  the 
vv.  intercapitulares  to  form  the  short  vv. 
digitales  communes  pedis  and  flow  into  the 
arcus  venosus  dorsalis  pedis  [cutaneus] ; 
this  is  an  irregular  chain  of  anastomoses 
between  the  vv.  digitales  communes  and 
the  vv.  marginales  and  lies  upon  the  distal 
portion  of  the  ossametatarsalia.  Proximal- 
ward  from  it  lies  the  irregularly  shaped 
rete  venosum  dorsale  pedis  cutaneum, 
which  receives  many  tributaries  from  the 
depth  and  is  continued  into  the  anterior 
network  of  the  leg.  In  the  network,  near 
the  lateral  and  medial  margins  of  the  foot, 
can  be  made  out  on  each  side  a  larger 
vessel,  the  v.  marginalis  lateralis  (see  Fig. 
560)  and  the  v.  marginalis  medialis,  which 
chiefly  receive  tributaries  from  the  rete 
venosum  plantare  cutaneum. 
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559.  Superficial 
veins  of  the 
right  thigh, 

viewed  from  in  front. 

(The  arrows  indicate  the  way 
the  current  is  directed  by  the 
valves.) 

In  the  plexus  of  the  super¬ 
ficial  veins  of  the  leg  two  large 
venous  trunks  stand  out  above 
the  foot,  the  v.  saphena  magna 
and  the  v.  saphena  parva,  of 
which  the  latter  belongs  es¬ 
sentially  to  the  leg  alone. 

V.  saphena  magna  (see 
also  Figs.  556  and  558)  begins 
in  front  of  the  medial  mal¬ 
leolus  as  the  continuation  of 
the  v.  marginalis  medialis 
and  there  receives  superficial 
branches  from  theretevenosum 
plantare  cutaneum  and  deep 
branches  from  the  vv.  plan- 
tares  mediales.  It  then  runs 
almost  vertically  upward  upon 
the  facies  medialis  tibiae, 
makes  a  slight  curve  behind 
the  condyli  mediales  of  the  ti¬ 
bia  and  femur  and  then  goes 
fairly  straight  but  obliquely 
upward  on  the  medial  and  an¬ 
terior  surface  of  the  thigh,  and 
enters  the  anterior  medial  wall 
of  the  v.  femoralis  in  the  fossa 
ovalis.  In  its  entire  course  it 
is  situated  subcutaneously 
upon  the  fascia  cruris  and  fas¬ 
cia  lata.  On  its  way  it  receives 
numerous  branches  from  the 
superficial  networks  of  the 
heel,  of  the  leg  and  of  the 
thigh,  as  well  as  veins  from 
the  tibia,  and  anastomoses 
manifoldly  with  the  v.  saphena 
parva.  The  superficial  veins 
coming  from  the  back  of  the 
thigh  often  form  a  separate 
trunk,  the  v.  saphena  acces- 
soria  (not  illustrated),  which 
accompanies  the  v.  saphena 
magna  medianward  at  a  vari¬ 
able  distance  from  it  and 
empties  into  it  at  an  incon¬ 
stant  level. 


-  .  V.  saphena  magna 


V.  circumflexa  ilium  superficialis 

V  cpigastrioa  superficialis 

/ 

/ 

/ 
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Vv.  pudendae 
externa«' 
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externa 
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penis 
cutaneae 
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anterior 
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560. 

Superficial  veins  of 
the  right  leg, 

viewed  from  behind  (after 
W.  Braune). 

(The  arrows  indicate  the  way  the  cur¬ 
rent  is  directed  by  the  valves.) 

V.  saphena  parva  (see  also 
Fig.  557)  begins  behind  the  lateral 
malleolus  as  the  continuation  of  the 
v.  marginalis  lateralis  of  the  foot;  in 
its  formation  there  takes  part,  besides 
superficial  branches  of  the  rete  veno- 
sum  plantare  cutaneum,  also  an  ana¬ 
stomosis  from  the  deep  vv.  plantares 
laterales.  It  runs  at  first  on  the  later¬ 
al  margin,  then  on  the  posterior  sur¬ 
face  of  the  tendo  calcaneus  [Achillis] ; 
farther  up  ensheathed  in  a  duplicature 
of  the  superficial  layer  of  the  fascia 
cruris,  it  lies  in  the  groove  between  the 
two  heads  of  the  m.  gastrocnemius 
(see  also  Fig.  880).  The  mouth  of  the 
v.  saphena  parva  arises  sometimes  in 
the  leg  in  the  v.  saphena  magna  or  in 
deep  veins;  most  frequently  it  em- 
brouches  undivided  into  the  hollow  of 
the  knee  in  the  v.  poplitea,  sometimes 
also  divided  into  the  latter  as  well  as 
into  the  v.  saphena  magna  or  into  deeper 
thigh  veins ;  sometimes  the  mouth  arises 
above  the  hollow  of  the  knee  into  deep, 
posterior  veins  or  the  v.  saphena 
magna.  The  v.  femoropoplitea  runs  as 
a  small  vessel  superficially  along  the 
thigh  and  empties  its  contents  down¬ 
ward  into  the  v.  poplitea  and  into  deep 
thigh  veins  or  only  into  the  latter,  up¬ 
ward  under  the  m.  glutaeus  maximus 
into  the  vv.  glutaeae.  The  v.  saphena 
parva  receives  in  its  course  numerous 
branches  from  the  superficial  network 
of  the  heel  and  of  the  leg  and  anasto¬ 
moses  usually  manifoldly  with  the 
v.  saphena  magna. 
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The  fetal  circulation. 

During  embryonic  life  the  apparatus  concerned  in  the  circulation  of  the  blood  under¬ 
goes  various  transformations. 

The  arrangement  which  exists  in  the  second  half  of  pregnancy  up  to  birth  is  designated 
the  placental  circulation.  This  presents  the  following  peculiarities  (see  Figs.  561  and  562). 

The  v.  umbilicalis  (umbilical  vein),  devoid  of  valves,  leads  the  blood,  which  has  become 
arterial  in  the  placenta,  through  the  umbilical  cord  (funiculus  umbilicalis)  to  the  navel  and 
thence  in  the  free  margin  of  the  lig.  falciforme  hepatis  to  the  fossa  venae  umbilicalis  of  the 
liver.  There  a  part  of  the  blood  goes  through  direct  branches  to  the  capillary  system  of  the 
liver;  another  part  becomes  mixed,  in  that  the  v.  umbilicalis  connects  with  the  left  branch  of 
the  v.  portae,  with  the  venous  contents  of  the  portal  vein  (from  the  stomach,  intestines,  pan¬ 
creas  and  spleen)  and  also  arrives,  along  with  this,  in  the  capillary  system  of  the  liver;  finally 
the  third,  smaller  part  runs  directly  to  the  left  v.  hepatica  and  thus  to  the  v.  cava  inferior 
through  the  ductus  venosus  [Arantii],  which  is  situated  in  the  fossa  ductus  venosi  of  the  liver 
(see  also  Fig.  632)  and  connects  the  v.  umbilicalis  with  the  left  v.  hepatica.  The  v.  cava 
inferior  carries  mixed  blood  therefore  on  its  passage  through  the  foramen  venae  cavae  of  the 
diaphragm.  This  is  composed  of  1st  the  pure  arterial  contents  of  the  ductus  venosus  [Arantii], 
2nd  the  contents  of  the  vv.  hepaticae,  which  carry  the  blood  away  from  the  capillary  system 
of  the  liver,  and  3rd  the  venous  contents  of  the  v.  cava  inferior  (especially  from  the  renal  and 
suprarenal  veins,  pelvic  veins  and  those  of  the  lower  extremities).  Passing  through  the  v.  cava 
inferior,  this  blood  reaches  the  right  atrium,  which,  in  the  fetus,  is  freely  connected  with  the  left 
atrium  through  the  foramen  ovale  (see  Fig.  474).  Since  the  foramen  ovale  is  situated  in  the 
direction  of  the  current  of  blood  arriving  through  the  v.  cava  inferior,  and  since,  in  addition,  the 
valvula  venae  cavae  [inferioris,  Eustachii]  to  a  certain  extent  hinders  an  alteration  of  this 
direction  of  the  current,  the  main  mass  of  blood  streams  through  the  foramen  ovale  into  the 
left  atrium  and  in  so  doing  receives  and  mixes  with  only  a  part  of  the  venous  blood  which 
arrives  in  the  heart  through  the  v.  cava  superior.  Into  the  left  atrium  open  the  vv.  pulmonales, 
and  their  blood,  which  in  the  fetus  is  venous,  mixes  with  the  other  contents.  The  so-called 
mixed  arterial  blood  thus  arising  goes  especially  to  the  upper  half  of  the  body  through  the  left 
ventricle,  the  aorta  ascendens  and  the  arcus  aortae  and  its  large  branches,  the  aa.  anonyma, 
carotis  sinistra  and  subclavia  sinistra;  only  a  part  flows  into  the  aorta  thoracalis. 

The  v.  cava  superior  carries  the  venous  blood  from  the  upper  half  of  the  body  and 
(through  the  v.  azygos  which  is  markedly  developed  in  the  fetus)  from  the  wall  of  the  trunk, 
to  the  right  atrium.  Thence  a  small  part  passes  through  the  foramen  ovale  into  the  left 
atrium,  the  larger  part,  however,  mixed  with  a  part  of  the  blood  from  the  v.  cava  inferior 
and  hence  called  mixed  venous  blood,  enters  the  right  ventricle  and  passes  into  the  a.  pul- 
monalis.  The  a.  pulmonalis  divides,  in  the  fetus,  into  three  branches:  the  rami  dexter  et 
sinister,  which  go  to  the  lungs  (as  yet  not  functioning)  and  the  ductus  arteriosus  [Botalli], 
which  runs  in  the  direction  of  the  main  trunk  and  enters,  at  the  end  of  the  arcus  aortae, 
into  the  concave  anterior  wall  of  the  latter.  The  greater  part  of  the  mixed  venous  blood  now 
runs  through  this  ductus  arteriosus  as  far  as  the  beginning  of  the  aorta  thoracalis;  there  it 
mixes  with  the  residue  of  the  mixed  arterial  blood  coming  from  the  end  of  the  arcus  aortae 
and  passes  through  the  branches  of  the  aorta  thoracalis  and  aorta  abdominalis  to  the  intestinal 
canal,  to  the  genito-urinary  organs,  to  the  inferior  portion  of  the  wall  of  the  trunk  and  to  the 
lower  extremities,  chiefly,  however,  through  the  two  aa.  umbilicales  (see  p.  446)  into  the 
umbilical  cord  and  to  the  placenta,  where  the  blood  again  becomes  arterialized. 
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561. 

Bloodvessels 
of  the  fetus. 


viewed  from  in  front  and  somewhat 

from  the  left.  (The  abdominal  and  thoracic  cavities  have  been  widely  opened,  the  lungs, 
the  whole  alimentary  canal,  the  pancreas,  the  spleen,  the  left  lobe  of  the  liver  and  the  serous 
membranes  have  been  removed  and  the  heart  has  been  drawn  aside  to  the  right.) 


Placental  Circulation 
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562.  Scheme  of 
the  circulation 
of  the  blood  in 
the  fetus, 

viewed  from  in  front  and  somewhat  from  the  left  (see  Fig.  561). 


Vesica  urinaria  -- 


V.  umbilicalis 


Aorta  abdominalis 


A.  iliaca  communis 


---  V.  iliaca  communis 


Aa  umbilicales 


- A.  iliaca  externa 


Distributions 
in  the  liver 


--  Arcus  aortae 


(The  heart  is  in  its  correct  position  and  has  been  partly  opened. 

direction  of  the  blood  current.) 
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563.  General  view  of  the  digestive  tube, 

somewhat  schematic. 


(A  piece  has  been  cut  out  of  the  transverse  colon,  its  course  being  indicated  by  dotted  lines.  The 
inferior  margin  of  the  liver  is  indicated  by  a  fine  dotted  line.) 
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564.  The  mouth-slit  and  its  surroundings. 

The  cav uni  oris  (mouth  cavity)  (see  Figs.  567,  568  and  594)  is  the  beginning  of  the 
apparatus  digestorius  (digestive  tube)  but  serves  also  as  a  path  for  the  respiratory  air  and  for  the 
formation  of  sounds  of  speech.  It  opens  in  front  through  the  mouth-slit;  in  front  it  is  bounded 
by  the  mucous  membrane  of  the  lips,  lateralward  by  that  of  the  cheeks,  above  by  the  palate,  below 
by  the  tongue  and  by  the  mucous  membrane  which  extends  from  the  under  surface  of  the  tongue 
to  the  gums;  behind  it  is  connected  by  the  isthmus  faucium  with  the  pharynx.  The  processus 
alveolares  of  the  upper  jaw-bones  and  the  pars  alveolaris  of  the  lower  jaw-bone  with  the  teeth 
fixed  in  them  separate  an  anterior  and  lateral,  narrow  portion  (vestibulum  oris)  from  the  mouth 
cavity  proper  (cavum  oris  proprium). 

The  vestibulum  oris  (see  Figs.  567  and  568)  when  the  mouth  is  closed  and  lips  and  teeth 
in  contact,  is  a  vertically  placed,  horse-shoe-shaped  slit,  which  is  connected  with  the  mouth  cavity 
proper  only  by  means  of  the  minute  spaces  between  the  teeth  and  on  each  side  by  a  somewhat  larger 
space  between  the  hindermost  molar  teeth  and  the  anterior  margin  of  the  ramus  of  the  lower  jaw. 

The  lips  (labia  oris)  (see  also  Figs.  565 — 567,  589  and  594)  are  folds  which  are  covered  on 
the  outer  surface  by  skin,  on  the  inner  by  the  tunica  mucosa  oris  and  which  contain,  between  these, 
the  m.  orbicularis  oris  (see  p.  263).  As  upper  and  lower  lip  (labium  superius,  labium  inferius)  they 
bound  the  rima  oris  (mouth-slit)  and  go  over  into  one  another  on  each  side,  lateralward  from  its 
extremity  (angulus  oris,  angle  of  the  mouth),  by  means  of  the  commissura  Jabiorum.  In  the 
median  plane  from  the  posterior  surface  of  each  lip  a  small  perpendicular  fold  of  mucous  membrane 
(frenulum  labii  superioris,  frenulum  labii  inferioris)  extends  to  the  anterior  surface  of  the  jawr-bones. 
Between  the  muscular  layer  and  the  mucous  membrane,  in  the  tela  submucosa,  lie  numerous  labial 
glands  ( glandulae  labiales),  some  as  large  as  a  grain  of  millet;  their  ducts  open  upon  the  surface 
of  the  mucous  membrane. 
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565.  Cross-section  through  the  upper  lip. 

Magnification  4:1. 
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566.  Glands  of  the  lips  and  cheeks, 

viewed  from  in  front. 

(The  external  skin  has  been  completely,  the  musculature  of  tfiö  mouth-slit  in  large  part,  removed.) 

The  cheeks  (buccae)  are  lined  internally  in  the  region  of  the  vestibulum  oris  by  the  tunica 
mucosa  oris.  .They  contain  in  an  upper  and  in  a  lower  zone  a  number  of  buccal  glands  (glandulae 
buccales).  which  lie  usually  between  the  mucous  membrane  and  the  m.  buccinator.  Attached  to  the 
latter  behind  the  orifice  of  the  ductus  parotideus  a  group  of  somewhat  larger  glands  (glandulae 
molares),  is  usually  situated  on  the  lateral  surface  of  the  m.  buccinator. 
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567.  Median  section  of  the  head  and  neck, 

right  half,  viewed  from  the  left  (partly  after  W.  Braune). 


Mouth  Cavity. 
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568.  Frontal  section  of  the  head, 

viewed  from  behind  (after  W.  Braune). 

(In  the  mandibula  there  are  large  gaps  in  the  theeth  on  both  sides.) 

The  mucous  membrane  of  the  mouth  cavity  (tunica  mucosa  oris)  lines  the  inner 
surface  of  the  lips  and  cheeks  and  is  reflected  upon  the  jaw-bones  at  about  half  the  height  of 
the  roots  of  the  teeth.  It  there  forms  the  gums  (gingiva),  is  high,  dense,  immovable  and  arranged 
around  the  neck  of  the  teeth  in  the  form  of  wall-like  elevations  (see  also  Figs.  574  and  594). 
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569.  Permanent  teeth,  right  side, 

viewed  from  the  lip  or  cheek  surface. 

% 

The  teeth  (dentes)  appear  in  two  succesive  series  called  dentitions.  The  first  dentition 
consists  of  20  milk  teeth,  the  second  of  32  permanent  teeth ,  which  appear  for  the  most  part  in 
the  place  of  the  milk  teeth. 

The  permanent  teeth  (dentes  permanentes)  (see  also  Figs.  570 — 572,  578 — 580)  are 
present  in  the  upper  and  lower  jaws,  eight  on  each  side:  2  incisor  teeth,  1  canine  tooth,  2  premolar 
teeth  and  3  molar  teeth. 

The  incisor  teeth  (dentes  incisivi)*)  possess  a  crown  which  in  general  resembles  a  chisel 
so  that  its  free  end  is  formed  by  a  straight  edge,  the  cutting  edge.  The  facies  contactus  (facies 
medialis  et  lateralis)  are  approximately  triangular,  the  facies  labialis  et  lingualis  are  somewhat 
narrowed  toward  the  root.  The  labial  surface  is  approximately  quadrangular  and  possesses  usually 
three  low  longitudinal  ridges,  which  correspond,  when  the  teeth  have  freshly  broken  through,  to 
three  rounded  jags  on  the  cutting  edge.  The  lingual  surface  is  more  triangular  and  markedly  con¬ 
cave  lengthwise;  it  ends  at  the  neck  in  a  very  blunt  projection.  Each  incisor  tooth  has  only  one 
root,  which  is  inclined  somewhat  lateralward  (“root  characteristic“).  The  roots  are  conical, 
compressed  somewhat  from  right  to  left  (more  markedly  in  the  lower  teeth)  and  usually  slightly 
grooved  on  the  medial  and  lateral  surfaces.  The  root  canal  (see  Figs.  574  and  576)  is  single.  The 
superior  medial  incisor  tooth  is  the  largest,  then  follow  usually  the  superior  lateral,  the  inferior 
lateral  and  the  inferior  medial,  which  is  always  the  smallest. 

The  canine  teeth  (dentes  canini)  are  the  strongest  and  longest  teeth  with  one  root.  The 
crown  runs  out  at  the  free  end  into  an  edge,  the  medial  shorter  portion  of  which  forms  an  obtuse 
angle  with  the  lateral  longer  portion.  The  labial  surface  is  approximately  pentangular  and  is 
broadest  between  the  two  terminal  points  of  the  cutting  edge.  It  is  markedly  convex,  especially 
in  transverse  direction.  The  lingual  surface  of  the  upper  canine  tooth  presents  a  blunt  nodule  on 
its  neck,  from  which  a  strong  longitudinal  ridge  extends  to  the  medial  angle  of  the  chewing  edge. 
Medial  and  lateral  from  this  ridge  lies  a  shallow  groove.  The  lingual  surface  of  the  inferior  canine 
tooth  is  slightly  hollowed;  its  nodules  project  only  a  little  or  not  at  all.  The  crown  of  the  inferior 
canine  is  the  narrower  and  longer.  The  roots  are  single,  flattened  and  grooved,  like  those  of  the 
incisor  teeth;  that  of  the  inferior  is  not  seldom  bifurcated;  they  are  inclined  somewhat  backward, 
specially  toward  the  apex.  The  root  canal  is  single. 


*)  For  the  description  of  the  teeth  see  also  ps.  505  and  506. 
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570.  Permanent  teeth,  right  side, 

viewed  from  the  lingual  surface. 

The  premolar  teeth  (dentes  praemolares)  possess  a  broad,  uneven,  rounded-off  quad¬ 
rangular  chewing-surface,  which  is  divided  by  a  groove  running  from  before  backward  into  a 
larger,  buccal  and  a  smaller,  lingual  tubercle;  the  tubercles  are  of  the  same  height  on  the  second 
superior  premolar  tooth,  on  the  other  premolars  the  lingual  tubercle  is  lower.  On  the  inferior  teeth 
the  two  tubercles  are  frequently  connected  by  a  ridge  of  enamel.  The  buccal  and  lingual  surfaces 
are  convex  transversely  and  longitudinally  and  each  of  them  helps  to  form  one  of  the  declivities 
of  the  tubercles  mentioned;  thus  the  buccal  surface  resembles  in  its  form  that  of  the  corresponding 
canine  tooth.  The  root  is  single  and  curved  backward;  on  the  upper  teeth  it  is  flattened  from 
before  backward  and  presents  flat  grooves  on  the  anterior  and  posterior  surfaces,  the  marked  devel¬ 
opment  of  which  leads  frequently  to  a  bifurcation  of  the  root  of  the  first  superior  premolar  tooth; 
the  roots  of  the  inferior  teeth  are  more  rounded.  The  pulp-cavity  is  a  narrow  slit-like  space, 
compressed  from  before  backward,  and  possesses  two  diverticula  corresponding  to  the  two  tubercles; 
the  first  superior  premolar  tooth  has,  almost  constantly,  two  root  canals,  one  buccal  and  one 
lingual,  the  other  have  one  slit-like  canal  (see  also  p.  505). 

The  molar  teeth  (dentes  molares)  are  the  strongest  teeth  and  have  (especially  in  the 
lower  jaw)  a  more  cubical  crown.  On  the  first  superior  molar  tooth  the  chewing-surface  is 
rhombic  and  divided  by  an  H-like  asymmetrically  arranged  groove  into  four  tubercles  of  unequal 
size,  of  which  two  lie  upon  the  buccal  surface  and  two  upon  the  lingual  surface;  the  anterior 
lingual  tubercle  is  the  largest,  the  posterior  the  smallest.  The  buccal  and  lingual  surfaces  are 
convex  and  are  subdivided  by  a  longitudinal  groove;  the  lingual  surface  frequently  possesses  a 
small  (fifth)  tubercle  in  front;  it  is  often  merely  indicated  and  only  very  rarely  reaches  the 
chewing-surface.  The  anterior  and  posterior  surfaces  (facies  contactus)  are  convex.  The  second  upper 
molar  tooth  has  either  four  tubercles  like  the  first,  or  only  three,  in  which  case  the  posterior 
lingual  tubercle  is  merely  indicated  or  entirely  absent.  The  third  upper  molar  tooth  (dens  serotinus, 
wisdom  tooth)  varies  extremely  in  form  and  size.  The  crown  in  many  ways  resembles  that  of  the 
second;  it  possesses  usually  three  tubercles,  sometimes  more,  sometimes  fewer;  it  may  by  very  much 
reduced  in  size.  The  upper  molar  teeth  have  three  roots;  the  two  buccal  roots  run  approximately 
parallel  to  one  another,  are  flattened  from  before  backward  and  bend  somewhat  backward  at  the 
apex;  the  third,  lingual  (palatal)  root  is  rounded  and  diverges  from  the  other  two.  The  buccal 
roots  have  usually  anterior  and  posterior  longitudinal  grooves,  the  palatal  root  is  often  manifoldly 
grooved  on  its  lingual  surface.  The  roots  of  the  wisdom  tooth  are  more  or  less  fused  with  one 
another.  The  pulp  cavity  of  the  upper  molar  teeth  is  large,  somewhat  narrowed  from  before  back¬ 
ward  and  possesses  as  many  processes  as  there  are  nodules  present  (3 — 4).  Each  root  has  a  single 
canal.  The  first  molar  tooth  is  usually  the  largest,  the  third  the  smallest. 
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571.  Upper  permanent  teeth,  right  side,  facies  contactus; 

the  anterior  teeth  viewed  from  the  lateral  surface,  the  posterior  teeth  from 

the  posterior  surface. 

(The  Arabian  numerals  give  the  time  of  eruption  of  the  individual  teeth  in  years  [after 

E.  Zuckerkandl].) 
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viewed  from  in  front. 
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573.  Milk  teeth,  right  side, 

viewed  from  the  labial  or  buccal  surface. 

(The  Arabian  numerals  give  the  time  of  eruption  of  the 
individual  teeth  in  months  [after  Fr.  Hesse].) 


The  molar  teeth  (continued).  The  inferior  molar  teeth  are  larger  and  more  power¬ 
ful  than  the  superior.  Their  chewing-surfaces  are  rectangular  and  are  somewhat  longer  from 
before  backward  than  in  the  frontal  direction.  Each  surface  is  divided  by  a  fairly  symmetrical 
+ -shaped  groove  into  4 — 5  tubercles,  namely  2 — 3  buccal  and  2  lingual,  of  which  the  latter  are  a 
little  higher;  the  anterior  tubercles  are  somewhat  larger  than  the  posterior.  The  buccal  surface 
is  more  markedly  convex  than  the  lingual.  The  first  molar  tooth  almost  always  presents  five 
tubercles,  the  second  usually  four,  often  five.  The  third  (wisdom  tooth)  varies  very  much,  but  in 
general  is  not  so  rudimentary  as  in  the  upper  jaw;  it  has  usually  5  or  4  tubercles.  The  inferior  molar 
teeth  possess  two  roots,  an  anterior  broader  and  a  posterior ;  both  are  flattened  from  before  back¬ 
ward  and  usually  present  longitudinal  grooves  on  the  broad  anterior  and  posterior  surfaces.  The 
anterior  root  is  usually  directed  vertically,  the  posterior  obliquely  backward;  either  of  these  may 
be  bifurcated.  The  roots  of  the  wisdom  teeth  are  very  different,  frequently  fused.  The  pulp 
cavity  (see  Fig.  577)  resembles  in  shape  that  of  the  crown.  The  anterior  root  usually  has  two 
canals,  a  buccal  and  a  lingual,  the  posterior  usually  only  one  (sometimes  also  two)  (see  also 
p.  505).  The  wisdom  tooth  presents  three  or  two  root  canals  or  even  only  one.  The  first  molar 
tooth  is  usually  the  largest,  the  third  the  smallest. 
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574.  Sagittal  section  of  an 
upper  incisor  tooth  and 
its  surroundings. 

Magnification:  5:1. 


(In  Figs.  574  and  575  the  drawings  of  the  tfeeth 
have  been  made  from  air-containing  ground 

sections.) 
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575.  Transverse  sec¬ 
tion  through  the  roots 
of  two  lower  incisor 
teeth  and  their  sur¬ 
roundings. 

Magnification:  5:1. 
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576.  Sagittal  section 
through  an  upper 
incisor  tooth. 
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577.  Sagittal  section 
through  a  lower  molar 
tooth. 
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578. 


Permanent  teeth  of  the  lower  jaw  in  situ ,  viewed  from  above. 


(The  rami  mandibulae  have  been  sawed  away.) 

The  milk  teeth  (dentes  decidui)  (see  Fig.  573)  are  situated  in  the  upper  and  lower  jaw, 
five  on  each  side  as  follows:  2  incisor  teeth,  1  canine  tooth  and  2  molar  teeth. 

With  the  exception  of  the  first  molar  teeth,  in  the  main  they  resemble  in  form  the  corres¬ 
ponding  permanent  teeth,  but  are,  however,  in  general  smaller  and  more  delicate.  The  crowns 
of  the  incisor  and  canine  teeth  are  relatively  broader  and  shorter,  their  roots  are  fairly  long  and 
very  delicate.  The  milk  teeth  stand  more  perpendiculary  in  the  jaws.  Especially  characteristic  is 
the  markedly  developed  ridge-like  enamel  border  with  which  the  crown  is  marked  off  from  the  root. 

The  incisor  milk  teeth  are  in  their  crowns  very  similar  to  the  permanent.  The  root 
of  the  upper  medial  one  is  somewhat  flattened  from  before  backward,  that  of  the  others  is  round. 
The  “root  characteristic“  (see  p.  500)  is  distinctly  marked  on  the  upper  teeth,  but  on  the  lower 
it  is  inconstant. 

The  canine  milk  teeth  resemble  the  permanent  very  closely;  the  roots  are  round  and 
directed  toward  the  first  molar  tooth. 

The  molar  milk  teeth .  The  first  upper  molar  tooth  occurs  in  two  forms.  Either  it 
resembles  in  its  crown,  especially  in  its  chewing-surface,  the  first  permanent  premolar  very  closely, 
in  which  case  the  chewing-surface  is  triangular  and  divided  by  a  sagittal  groove  into  a  buccal 
and  a  lingual  tubercle;  or  the  chewing-surface  is  broader  from  before  backward,  the  buccal 
tubercle  runs  out  more  into  a  cutting  edge,  and  behind  the  lingual  tubercle  a  second  smaller  one 
appears.  The  buccam  surface  regularly  presents  a  blunt  nodular  projection  in  front  just  over  the 
neck  of  the  tooth.  The  upper  second  molar  milk  tooth  resembles  throughout  the  first  permanent 
upper  molar  tooth.  Both  upper  molar  milk  teeth  possess  three  roots,  which  in  position  and  form 
are  in  general  like  those  of  the  permanent  teeth;  but  at  their  tips  they  diverge  widely  from  one 
another.  The  first  lower  molar  tooth  has  a  quadrangular  chewing-surface,  which  is  drawn  out 
lengthwise  from  before  backward.  It  presents  four  or  five  tubercles,  two  lingual,  sharp,  and  two 
or  three  buccal,  lower,  separated  from  the  former  by  a  sagittal  furrow.  The  first  lower  tooth 
bears  on  its  buccal  surface  a  projection  analogous  to  that  seen  in  the  first  upper  tooth.  The 
second  lower  molar  milk  tooth  resembles  throughout  the  first  permanent  lower  molar  tooth. 
Each  of  the  two  lower  molar  milk  teeth  has  two  broad  roots,  which  diverge  markedly  from  one 
another,  and  only  at  their  tip»  are  bent  somewhat  toward  one  another;  otherwise,  however,  they 
resemble  those  of  the  permanent  teeth. 
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579.  Permanent  teeth  of  the  upper  jaw  in  situ 

with  the  mucous  membrane  of  the  palate,  viewed  from  below. 

General  statements  regarding  the  teeth  (see  Figs.  572  and  574—577).  Each  tooth 
consists  of  dentine  (substantia  eburnea),  enamel  (substantia  adamantina)  and  cement  (sub¬ 
stantia  ossea).  The  dentine  forms  the  main  mass  and  gives  the  tooth  its  form,  the  enamel  covers 
the  free  part  of  the  tooth  superficially,  the  cement  the  parts  hidden  in  the  bone  and  gum. 
According  to  form  are  distinguished  the  crown  of  the  tooth  (corona  dentis),  the  neck  of  the  tooth 
(collum  dentis),  and  the  root  of  the  tooth  (radix  dentis).  The  crown  of  the  tooth  is  the  thickest 
part  projecting  free  into  the  mouth  cavity.  The  root  of  the  tooth,  often  multiple,  is  the  longest 
portion,  is  situated  for  the  most  part  in  the  correspondingly  shaped  alveolus  of  the  jaw  and  is 
there  held  firmly  in  place  by  the  fibres  of  the  root  membrane  (periosteum  alveolare)  which  for  the 
most  part  run  transversely;  a  narrow1  region  of  the  root,  however,  projects  beyond  the  free  margin 
of  the  bone,  is  covered  only  by  the  gum  and  constricted  more  markedly  in  teeth  with  several  roots 
than  in  teeth  with  one  root;  it  is  called  the  neck  of  the  tooth.  Within  the  dentine  lies  a  cavity 
which  resembles  the  external  form  of  the  tooth;  the  larger  portion  of  the  cavity  situated  in  the 
crown  and  in  the  neck  is  called  the  pulp  cavity  (cavum  dentis);  this  narrows  down  to  a  slender 
root  canal  (canalis  radicis  dentis)  which  runs  in  every  root  and  opens  at  the  tip  of  the  root  (apex 
radicis  dentis)  by  means  of  a  fine  opening  (foramen  apicis  dentis).  The  course,  form  and  number 
of  the  root  canals  especially  of  the  premolar,  and  of  the  anterior  roots  of  the  two  first  lower 
molares  are  not  constant  or  regular.  The  canals  of  the  same  root  are  often  at  different  levels 
connected  with  each  other  by  fine  or  coarse  anastomoses.  Near  the  tip  of  the  root,  the  canals 
may  be  branched  into  two  or  more  canaliculi  which  open  apart  at  the  tip.  The  whole  tooth  cavity 
is  completely  filled  by  the  tooth  pulp  (pulpa  dentis),  rich  in  blood  vessels  and  nerves. 
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580.  The 


permanent  teeth,  viewed  from  the  right. 


(The  external  layer  of  bone  has  been  partly  removed  and  the  sinus  maxillaris  has  been  opened.) 


On  the  crown  of  the  tooth  (see  Fig.  578)  five  surfaces  can  be  distinguished.  The  external 
surface  of  the  incisor  and  canine  teeth  is  covered  by  the  lips  (facies  labialis),  of  the  premolar 
and  molar  teeth  by  the  cheeks  (facies  buccalis).  The  inner  surface  belonging  to  the  concave  side 
of  the  tooth-arch  is  the  facies  lingualis.  The  two  surfaces,  by  which  the  tooth  touches  its  neigh¬ 
bors  are  called  the  facies  contactus  and  on  the  incisor  and  canine  teeth  are  distinguished  as  the 
facies  medialis  and  facies  lateralis,  on  the  premolar  and  molar  teeth  as  the  facies  anterior  and 
facies  posterior.  The  fifth  surface  (facies  masticatoria)  when  the  jaws  are  closed  is  in  contact  with 
the  corresponding  surface  of  the  other  row  of  teeth;  on  the  incisor  teeth  it  is  reduced  to  a  cutting 
edge,  but  on  the  other  teeth  it  has  one  or  several  tubercles  (tubercula  [coronae]  dentis). 

The  lower  row  of  teeth  or  tooth-arch  (arcus  dentalis  inferior)  (see  Fig.  578)  resembles 
a  parabola  in  its  curvature,  the  upper  row  (arcus  dentalis  superior)  (see  Fig.  579)  forms  half 
an  ellipse.  Since  the  two  rows  of  teeth  differ  from  one  another  and  since,  besides,  the  teeth  in 
the  two  jaws  present  differences  in  form  and  size,  the  teeth  of  the  same  name  in  the  upper  and 
lower  jaws  do  not  come  into  contact  with  one  another  in  their  corresponding  portions.  The 
articulation  of  the  rows  of  teeth  occurs  rather  as  follows:  The  upper  teeth  which  in  toto  are 
directed  with  their  long  axes  somewhat  obliquely  outward  and  downward,  project  lateralward 
somewhat  over  the  lower  teeth,  the  long  axes  of  which  run  more  inward  and  upward.  As  a  result 
of  this  the  upper  anterior  teeth  cover  somewhat  the  free  ends  of  the  lower  teeth  from  in  front 
(the  upper  teeth  bite  over  the  lower)  (see  also  Fig.  567),  while  the  buccal  tubercles  of  the  other 
upper  teeth  lie  somewhat  lateralward  as  regards  the  same  tubercles  of  the  lower  teeth,  and  the 
lingual  tubercles  of  the  upper  teeth  lie  in  the  grooves  between  the  buccal  and  lingual  tubercles 
of  the  lower  teeth.  The  rows  of  teeth  are  also  displaced  from  before  backward  as  regards  one 
another.  Especially  since  the  upper  incisor  teeth  are  considerably  broader  than  the  lower,  the 
upper  canine  tooth  lies  between  the  lower  canine  and  the  lower  first  premolar,  touching  both; 
similarly  the  upper  premolar  and  molar  teeth  are  displaced  backward;  the  upper  wisdom  tooth, 
smaller  than  the  lower,  is  the  only  one  that  does  not  project  over  behind  the  lower. 
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581.  Tongue,  viewed  from  above. 

(The  palatine  arches  and  the  palatine  tonsils  have  been  cut  through  transversely.) 

The  tongue  (lingua)  is  a  flat,  oblong  body  consisting  mainly  of  muscles  and  is  fastened 
below  to  the  floor  of  the  mouth.  It  ends  in  front  in  a  flat  rounded  tip  (apex  linguae).  Follow¬ 
ing  upon  this  without  being  sharply  differentiated  from  it  is  the  body  of  the  tongue,  corpus 
linguae.  This  in  turn  is  bounded  behind  by  the  sulcus  terminalis,  the  right  and  left  limbs  of 
which  run  obliquely  backward  toward  the  median  plane  and  meet  in  the  foramen  caecum  linguae 
[Morgagnii] ;  the  latter  is  represented  usually  by  a  small  depression  and  in  an  early  embryonal 
period  is  the  opening  of  the  ductus  thyreoglossus  (see  p.  592),  the  terminal  portion  of  which 
may  still  be  met  with  in  variable  length  in  the  adult  as  the  ductus  lingualis  (see  Fig.  567).  The 
region  behind  the  sulcus  terminalis  is  called  the  radix  linguae  (root  of  the  tongue).  The  upper 
surface  of  the  tongue  (dorsum  linguae)  (see  also  Figs.  567  and  568)  is  curved  in  a  sagittal  and 
frontal  direction  so  as  to  be  convex  upward  and  presents  in  the  median  plane  especially  in  front 
a  shallow  groove,  the  sulcus  medianus  linguae.  At  the  root  of  the  tongue  it  goes  directly  over 
into  the  medial  surface  of  the  palatine  arches  and  the  tonsils  (see  also  Fig.  596).  The  body  of 
the  tongue  is  bounded  lateralward  by  the  blunt  margo  lateralis  [linguae].  The  inferior  surface 
(facies  inferior  [linguae])  lies  free  only  along  its  lateral  margins  and  below  the  anterior  portion 
of  the  tongue  (see  also  Figs.  567,  568  and  589). 
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582.  Musculature  of  the  tongue,  viewed  from  the  right. 

(The  right  half  of  the  lower  jaw,  the  m.  mylohyoideus  and  the  salivary  glands  have  been 

removed.) 

Muscles  of  the  tongue  (musculi  linguae ): 

M.  styloglossus  (see  also  Figs.  583,  585,  590  and  606).  Form:  long,  narrow  and  flat. 
Position:  medianward  from  and  above  the  m.  stylohyoideus,  between  the  a.  carotis  externa 
and  interna,  medianward  from  the  mandibula  and  m.  pterygoideus  internus,  covered  by  the 
glandula  parotis.  Origin:  processus  styloideus  and  ligamentum  stylohyoideum.  Insertion: 
it  runs  obliquely  downward,  forward  and  medianward  to  the  lateral  surface  of  the  m.  hyoglossus. 
It  there  divides  into  two  bundles;  the  larger,  lateral,  upper  bundle  goes  on  the  lateral  surface 
of  the  m.  hyoglossus  and  m.  longitudinalis  inferior  beneath  the  lateral  margin  of  the  tongue 
toward  the  tip  of  the  tongue;  the  smaller,  medial,  inferior  bundle  perforates ‘the  m.  hyoglossus  and 
turns  medianward  in  the  posterior  part  of  the  tongue.  Action:  it  draws  the  tongue,  especially 
the  radix  linguae,  upward  and  backward.  Innervation:  n.  hypoglossus. 

M.  hyoglossus  (see  also  Fig.  583).  Form:  flat,  quadrangular.  Position:  medianward 
from  and  above  the  glandula  submaxillaris  and  m.  mylohyoideus,  medianward  from  the  mandi¬ 
bula.  Origin:  upper  margin  of  the  corpus  and  cornu  majus  ossis  hyoidei.  Insertion:  it 
extends  upward  and  somewhat  forward  and  plunges  between  the  bundles  of  the  m.  styloglossus; 
the  fibres  then  bend  around  forward  between  the  lateral  bundle  of  the  m.  styloglossus  and  the 
m.  longitudinalis  inferior  and  run  longitudinally  in  the  tongue  toward  the  apex.  Action:  it 
draws  the  tongue  backward  anti  downward.  Innervation:  n.  hypoglossus. 
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583.  Deep  musculature  of  the  tongue, 

viewed  from  the  right. 

(As  in  Fig.  582;  in  addition  the  mm.  geniohyoideus  and  hyoglossus  have  been  removed  and  the 

tongue  has  been  drawn  upward  and  to  the  left.) 

M.  genioglossus  (0.  T.  geniohyoglossus)  (see  also  Figs.  582,  584,  585  and  590).  Form: 
approximately  quadrangular,  thick,  placed  sagittally.  Position:  in  the  depth  of  the  tongue, 
just  above  the  m.  geniohyoideus,  close  to  and  parallel  to  the  median  plane,  separated  from  the 
muscle  of  the  other  side  only  by  loose  connective  tissue  and  by  the  septum  linguae  (see  p.  511); 
lateralward  partly  covered  directly  by  the  mm.  longitudinalis  inferior,  hyoglossus,  styloglossus 
and  the  glandula  sublingualis.  Origin:  by  a  small  triangular  tendon  from  the  spina  mentalis 
mandibulae,  just  above  the  m.  geniohyoideus.  Insertion:  the  fibres  diverge  backward  and 
upward.  The  lowermost  fibres  go  backward  parallel  to  the  m.  geniohyoideus  and  are  attached 
partly  to  the  corpus  ossis  hyoidei,  partly  to  the  epiglottis;  the  other  fibres  radiate  fan-like  toward 
the  dorsum  linguae  in  the  whole  length  of  the  tongue  and  accordingly  decussate  in  layers  with 
the  fibres  of  the  m.  transversus  linguae.  Action:  it  draws  the  tongue  forward  and  downward. 
Innervation:  n.  hypoglossus. 

M.  longitudinalis  inferior  (0.  T.  inferior  lingual)  (see  also  Figs.  582,  585  and  590). 
Form:  long  and  narrow.  Position:  in  the  depth  of  the  tongue,  in  front  between  the  mm. 
genioglossus  and  styloglossus,  behind  between  the  mm.  genioglossus  and  hyoglossus.  Origin: 
in  the  mucous  membrane  of  the  root  of  the  tongue.  Insertion:  the  fibres  pass  downward  in 
the  form  of  a  curve  and  collect  on  the  medial  surface  of  the  m.  hyoglossus  in  the  form  of  a  well 
isolated  muscle-belly.  Fibres  which  arise  from  the  cornu  minus  oss.  hyoidei  (m.  chrondoglossus) 
partly  lie  upon  this  muscle-belly  below,  partly  extend  upward  and  forward  between  the  bundles 
of  the  m.  genioglossus  and  join  the  m.  longitudinalis  superior.  The  main  mass  of  the  m.  longi¬ 
tudinalis  inferior  runs  straight  forward  and  ends  in  the  mucous  membrane  of  the  facies  inferior 
linguae;  only  a  small  part  bends  upward  to  the  mucous  membrane  of  the  dorsum  of  the  tongue.. 
Action:  it  shortens  the  tongue  in  the  longitudinal  direction.  Innervation:  n.  hypoglossus. 

M.  longitudinalis  superior  (0.  T.  superior  lingual)  (sec  Figs.  584 — 586),  just  beneath 
the  mucous  membrane  of  the  whole  dorsum  of  the  tongue,  strengthened  behind  by  a  part  of 
the  fibres  of  the  m.  chondroglossus.  The  fibres  run  in  the  longitudinal  direction,  are  stretched 
out  in  bundles  in  short  arches,  concave  above,  » between  points  of  the  mucous  membrane,  the 
different  bundles  decussating  with  one  another.  Action:  it  bulges  the  tongue  upward  in  the 
longitudinal  direction.  Innervation:  n.  hypoglossus. 
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584.  Sagittal  section  through  the  tongue 

of  a  new-born  babe,  near  the  median  plane.  Magnification:  circa  3:1. 
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585.  Frontal  section  through  the  body  of  the  tongue 

of  a  new-born  babe.  Magnification:  circa  3:1. 
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586.  Frontal  section  through  the  apex  of  the  tongue 

of  a  new-born  babe.  Magnification:  circa  3  : 1. 

(Figs.  584 — 586  after  preparations  of  Fr.  Hesse.) 
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587.  Papillae  filiformes,  588.  Papillae  vallatae, 

viewed  from  the  surface.  viewed  from  the  surface. 

Magnification :  7:1. 

31.  transversus  linguae  (see  Figs.  584 — 586),  in  .the  whole  extent  of  the  tongue..  It 
consists  of  layers  placed  perpendicularly  to  the  surface  alternating  with"  the  lamellae  of  the 
in.  gcnioglossus;  in  these  layers  the  fibers  run  in  a  frontal  direction  and  in  a  fan-like  distribu¬ 
tion  to  the  mucous  membrane  of  the  dorsum  and  lateral  margin  of  the  tongue;  some  of  the 

fibres  of  the  muscle  arise  from  the  septum  linguae,  others  perforate  it.  Action:  it  bulges  the 

tongue  upward  in  the  transverse  direction.  Innervation:  n.  hypoglossus. 

31.  verticalis  linguae  (see  Figs.  585  and  586)  is  formed  of  bundles  of  fibres,  which 

pass  directly  from  the  superior  to  the  inferior  mucous  membrane  of  the  tongue  especially  in 

the  neighborhood  of  its  lateral  margin.  Innervation:  n.  hypoglossus. 

Septum  linguae  (see  Figs.  567,  585  and  586)  is  a  small,  narrow  leaf  of  connective 
tissue  which  runs  from  before  backward  in  the  median  plane  and  is  surrounded  on  all  sides  by 
muscles;  it  is  curved  in  a  zigzag  fashion  to  the  right  and  to  the  left  and  multiply  perforated. 

The  tunica  mucosa  linguae  ( mucous  membrane)  (see  Fig.  581)  is  covered  on  the  dorsum 
of  the  tongue  by  small  elevations,  the  papillae  linguales  (papillae  of  the  tongue).  These  are: 

1.  Papillae  filiformes,  narrow  wedge-shaped  elevations,  with  brush-like  epithelial  append¬ 
ages  of  whitish  color,  present  on  the  whole  of  the  dorsum  of  the  tongue,  on  its  lateral  margins, 
and  at  its  tip.  They  are  most  dense  in  the  middle  part  of  the  dorsum  a  little  in  front  of  the  papillae 
vallatae  and  lie  on  the  dorsum,  as  a  rule,  in  rows  from  the  median  plane  forward  and  lateralward. 

2.  Papillae  fungiformes,  flask-like  projections,  of  reddish  color,  larger  than  the  preceding, 
scattered  between  them,  especially  in  the  anterior  half  of  the  tongue;  frequently  accumulated  at 
the  point  of  the  tongue.  On  the  lateral  margins  of  he  tongue  especially  they  are  often  markedly 
flattened  and  are  then  called  papillae  lenticulares.  Papillae  conicae  is  the  name  of  papillae  fungi¬ 
formes  which,  owing  to  their  more  pointed  shape,  resemble  the  papillae  filiformes. 

3.  Papillae  vallatae  (0.  T.  circumvallate  papillae),  the  largest  of  all,  6 — 16,  most  often  9, 
are  situated  almost  parallel  to  and  in  front  of  the  sulcus  terminalis  in  the  form  of  a  V  or  A,  the 
most  posterior  is  situated  a  little  in  front  of  the  foramen  caecum.  They  are  short,  cylindrical  ele¬ 
vations,  which  are  surrounded  by  a  circular  groove  and  a  ridge  of  mucous  membrane  and  pro¬ 
ject  slightly  above  their  surroundings. 

4.  Papillae  foliatae,  on  each  side  on  the  margo  lateralis  linguae,  a  little  in  front  of  the 
beginning  of  the  arcus  glossopalatinus,  are  very  variable  and  consist  of  from  4 — 8  nearly  vertically 
placed  folds  separated  by  grooves  and  projecting  but  little  above  the  surroundings. 

Folliculi  linguales  are  accumulations  of  lympathic  tissue  ith  nodules)  on  the  root  of  the 
tongue  which  produce  variably  large  lens-shaped  elevations  in  the  mucous  membrane.  They  may 
be  partly  fused  with  one  another,  extend  backward  as  far  as  the  epiglottis,  laterally  as  far  as  the 
palate  tonsils  and  are  collectively  termed  tonsilla  lingualis.  Their  average  number  is  66.  Each 
one  has  a  small,  crater-shaped  depression  (see  also  Fig.  605). 
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589.  Inferior  surface  of  the  tongue  and  its 

surroundings,  the  tip  of  the  tongue  being  elevated. 

Mucous  membrane  of  the  tongue  (continued).  Passing  out  from  the  root  of  the 
tongue  (see  Fig.  581)  in  the  median  plhne  is  a  large  fold  of  mucous  membrane,  plica  glosso- 
epiglottica  mediana  (median  glosso-epiglottidean  fold),  and  lateralward  from  it  on  each  side 
a  smaller,  plica  glossoepiglottica  lateralis;  these  folds  extend  to  the  anterior  surface  of  the 
epiglottis.  Between  them  on  each  side  lies  a  fossa-like  depression,  vallecula  epiglottica. 

The  mucous  membrane  of  the  facies  inferior  linguae  is  smooth  and  presents  only  two 
symmetrical  low,  narrow  folds,  plicae  fimbriatae,  which  converge  in  front;  the  free  margin  of  each 
fold  is  for  some  distance  finely  jagged.  These  folds  are  more  distinct  in  the  new-born  and  in 
children  than  in  the  adult.  In  the  median  plane  extending  from  the  inferior  surface  of  the  tongue 
to  the  gums  is  a  fold  of  mucous  membrane,  the  frenulum  linguae.  Close  to  it  on  each  side  lies  a 
small  round  nodule,  caruncula  sublingualis,  which  contains  the  opening  of  the  ductus  submaxillaris 
and  sometimes  also  that  of  the  ductus  sublingualis  major.  On  the  region  between  the  frenulum 
linguae  and  the  arcus  glossopalatinus  the  mucous  membrane  goes  over  in  a  flat  curve  upon  the 
gums;  at  the  point  where  it  covers  the  glandula  sublingualis  it  is  elevated  to  form  a  long  nodular 
ridge,  the  plica  sublingualis  (sublingual  fold),  which  runs  from  the  caruncula  sublingualis  on  back¬ 
ward  and  lateralward;  upon  this  ridge  open  the  ductus  sublinguales  minores  in  small  wart-like 
elevations. 

The  glandulae  linguales  posteriores  (see  Fig.  584)  lie  in  large  numbers  just  beneath  the 
mucous  membrane  of  the  posterior  half  of  the  tongue  lateralward  as  far  as  the  palate  tonsils. 

The  glandula  lingualis  anterior  [Blandini,  Nuhni]  (0.  T.  gland  of  Nuhn)  (see  Figs.  586 
and  590)  is  an  oblong  body  on  each  side  lying  lateralward  from  the  anterior  extremity  of  the 
m.  genioglossus  close  behind  the  tip  of  the  tongue;  it  is  covered  on  its  inferior  surface  by  some 
fibres  of  the  mm.  styloglossus  and  longitudinalis  inferior.  It  becomes  thinner  in  front  and  com¬ 
bines  with  the  one  on  the  other  side  in  a  pointed  curve.  Its  ducts  (5 — 7)  open  on  small  pro¬ 
tuberances  of  the  mucous  membrane  medially  of  the  plica  fimbriata,  sometimes  in  two  rows. 
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590.  Inferior  surface  of  the  tongue, 

after  removal  of  the  mucous  membrane,  the  tip  of  the  tongue  being  elevated. 

(On  the  right  the  blood  vessels  and  nerves  have  been  removed,  as  have  also  the  superficial  fibres  of 
the  min.  styloglossus  and  longitudinalis  inferior  as  far  as  they  cover  the  gland ula  lingualis  anterior.) 
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591. 

after  removal 


Salivary  glands  of  the  right  side, 

of  the  right  half  of  the  lower  jaw,  viewed  from  the  right. 


(The  glandula  parotis  has  been  in  large  part  removed.) 
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592.  Right  submaxillary  gland  and  its 

neighborhood,  viewed  from  the  right  and  below. 

(The  platysma  has  been  removed.) 

The  glandula  sublingualis  (sublingual  gland)  (see  Figs.  568,  590  and  591)  is  oblong, 
narrow,  longer  from  before  backward  than  from  above  downward.  It  lies  directly  upon  the  m. 
mylohyoideus  between  the  mm.  geniohyoideus,  genioglossus  and  hyoglossus  on  the  one  hand  and 
the  medial  surface  of  the  corpus  mandibulae  on  the  other  and  lies  in  the  fovea  sublingualis  of 
the  latter;  above  it  is  directly  covered  by  the  mucous  membrane  of  the  mouth  and  there  causes 
the  plica  sublingualis  to  project  (see  Fig.  589).  Behind  it  is  adjacent  to  the  glandula  submaxillaris. 
It  is  of  very  varying  structure.  The  main  mass  of  its  lobes  opens  with  numerous  (5 — 20  or  more) 
narrow  and  short  ducts,  ductus  sublinguales  minores,  upon  the  plica  sublingualis;  an  anterior 
group  of  lobes  sometimes  sends  out  a  larger  duct,  the  ductus  sublingualis  major ,  which  runs  for¬ 
ward  and  upward  on  the  medial  surface  of  the  gland  beneath  the  ductus  submaxiliaris  and  usually 
goes  into  the  latter  or  more  seldom  opens  close  to  it  upon  the  caruncula  sublingualis. 
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593.  Right  parotid  gland,  viewed  from  the  right. 

(The  platysma  and  the  nerves  have  been  completely  removed ;  the  vessels  have  been  partially  removed.) 

The  glandula  submaxillar  is  (submaxillary  gland)  (see  also  Figs.  591  and  592)  has  the 
shape  of  a  flattened  egg.  It  lies  in  the  fossa  which  is  bounded  above  and  lateralward  by  the  fovea 
submaxillaris  of  the  mandibula,  elsewhere  by  the  mm.  digastricus  and  stylohvoideus.  Above  and 
medially  it  is  in  contact  with  the  inferior  surface  of  the  m.  mylohyoideus  and  sends  (near  the  ductus 
submaxillaris)  around  its  posterior  margin  to  its  upper  surface  a  process  of  variable  size  which 
reaches  the  glandula  sublingualis  or  even  may  accompany  it  a  certain  distance  of  variable  length, 
and  comes  in  contact  medianward  with  the  m.  hyoglossus.  Behind  it  often  reaches  as  far  as  the 
glandula  parotis  and  touches  the  m.  pterygoideus  internus.  Its  free  surface  is  crossed  by  the 
v.  facialis  anterior  and  covered  by  the  platysma.  The  excretory  duct,  ductus  submaxillaris  [Whar- 
toni ]  (see  Figs.  568,  590  and  591),  emerges  at  the  posterior  margin  of  the  m.  mylohyoideus  from 
the  inner  surfcae  of  the  gland,  runs  forward  and  upward  on  the  medial  surface  of  the  glandula  sub¬ 
lingualis  and  opens  into  the  caruncula  sublingualis. 

The  glandula  parotis  (parotid  gland)  (see  also  Fig.  592)  is  approximately  triangular 
on  its  lateral  slightly  convex  surface.  With  its  medial,  narrowed  portion,  processus  retromandi- 
bularis  (see  Fig.  591),  it  fills  up  the  fossa  which  is  bounded  in  front  by  the  posterior  margin  of 
the  ramus  mandibulae  and  the  m.  pterygoideus  internus,  behind  by  the  pars  tympänica  oss.  tem¬ 
poralis,  by  the  cartilago  meatus  acustici  as  well  as  by  the  anterior  margin  of  the  proc.  mastoideus 
and  of  the  m.  sternocleidomastoideus;  in  the  depth  it  comes  into  contact  with  the  proc.  stvloideus, 
the  mm.  stylohyoideus  and  styloglossus,  the  a.  carotis  interna  and  the  v.  jugularis  interna.  Lateral- 
ward  it  passes  forward  upon  the  ramus  mandibulae  and  m.  masseter  and  reaches  almost  as  far  as 
the  arcus  zygomaticus.  Below  it  tapers  out  and  terminates  close  beneath  the  angulus  mandibulae 
and  often  touches  the  glandula  submaxillaris.  Inside  the  gland  run  for  some  distance  the 
a.  carotis  externa  and  several  of  its  branches,  the  v.  facialis  posterior  as  well  as  the  n.  facialis  and 
its  peripheral  branches.  The  duct,  ductus  parotideus  [Stenonis],  goes  off  from  the  upper  portion 
of  the  anterior  margin,  runs  approximately  horizontally  forward  upon  the  lateral  surface  of  the 
m.  masseter,  then  bends  medianward,  perforates  the  m.  buccinator  obliquely  and  opens  in  the 
vestibulum  oris  opposite  the  second  (or  first)  upper  molar  tooth  (see  Fig.  595);  upon  the  m. 
masseter  there  often  lies  on  the  duct  a  glandula  parotis  aecessoria  which  is  of  variable  size. 
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594.  The  mouth  cavity,  viewed  from  in  front,  after  deep  incisions 
in  the  cheeks  (starting  from  the  angles  of  the  mouth)  forced  wide  open. 

The  roof  of  the  mouth  cavity  is  formed  by  the  palate  (palatum) ‘(see  also  Figs.  567,  568, 
579,  595  and  596),  which  is  curved  so  as  to  be  more  concave  from  the  right  to  the  left  than  from 
before  backward.  The  substratum  of  the  palate  is  bony  in  front  (palatum  durum)  and  consists 
there  of  the  processus  alveolares  and  palatini  of  the  upper-jaw-bones  and  the  partes  horizontales 
of  the  palate  bones  (see  also  Figs.  61  and  62);  in  the  posterior  part  it  is  muscular  (palatum  molle). 
The  mucous  membrane,  very  firmly  attached  to  the  substratum  especially  in  the  hard  palate,  is 
in  general  smooth  and  goes  directly  over  forward  and  lateralward  into  the  gums,  behind  into  the 
uvula  and  the  palatal  arches. 
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595.  The  palate,  after  removal  of  the  mucosa,  viewed  from  below. 

(On  the  left  side  the  palatal  glands  have  also  been  removed;  the  cheeks  have  been  drawn  away 

from  the  teeth.) 

The  mucous  membrane  of  the  palate  (see  Fig.  579)  presents  in  the  median  plane  a 
narrow,  whitish  streack,  the  raphe  palati,  which  in  front  is  often  ridge-like  in  shape,  but  behind 
has  usually  the  form  of  a  groove.  Running  out  from  it  just  behind  the  incisor  teeth  on  each 
side  can  be  seen  one  or  several  low  ridges,  plicae  palatinae  transversae,  straight  or  curved 
lateralward.  In  front  of  them  in  the  median  plane  is  a  small  projection,  the  papilla  incisiva,  which 
extends  partly  between  the  two  medial  incisor  teeth.  At  the  junction  of  the  hard  and  soft  palate 
there  is  very  frequently  visible  on  each  side  of  the  raphe  a  small  depression,  foveola  palatina,  into 
which  merge  the  openings  of  the  excretory  ducts  of  several  glands.  The  mucous  membrane  is 
thinnest  in  the  region  of  the  raphe,  especially  on  the  hard  palate.  Lateralward  a  thick  layer  of 
palatal  glands,  glandulae  palatinae  (see  also  Fig.  568),  fills  up  on  each  side  the  deep  groove  between 
the  hard  palate  and  the  processus  alveolaris  maxillae.  This  layer  of  glands  becomes  narrower 
medianward  and  in  front,  is  especially  thick  in  the  anterior  part  of  the  soft  palate  and  decreases 
in  thickness  again  also  farther  back;  the  glands  are  here  partly  imbedded  in  the  muscles.  Larger 
glands  are  to  be  found  also  on  the  anterior,  smaller  glands  on  the  posterior  surface  of  the  uvula 
(see  Fig.  567). 
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596.  Right  half  of  the  pharynx  and  its  neighbor¬ 
hood,  viewed  from  the  left. 

(The  head  has  been  halved  in  the  median  plane;  the  tongue  has  been  drawn,  downward.) 

The  soft  palate  (palatum  molle)  (see  also  Figs.  567,  594  and  600)  is  a  thick  transversely 
placed  membrane,  which  contains  within  it  the  expansion  of  several  muscles  (see  p.  524).  The 
anterior  portion  connected  with  the  hard  palate  is  placed  nearly  horizontally;  the  posterior  portion, 
velum  palatinum  (palatal  sail),  is  directed  obliquely  backward  and  downward,  terminating  (see 
also  Fig.  579)  behind  and  lateralward  on  each  side  in  a  free  margin,  the  arcus  pharyngopalatinus; 
in  the  middle  it  is  drawn  out  to  form  the  small,  conical,  very  variable,  uvula  [palatina].  The 
mucous  membrane  which  covers  the  inferior  surface  of  the  soft  palate  is  directly  continued  at 
its  free  margin  upon  the  upper  surface  into  the  mucous  membrane  of  the  pharynx  and  of  the  nasal 
cavity.  The  arcus  pharyngopalatinus  (posterior  palatal  arch)  (see  also  Fig.  600)  is  thicker  above, 
thinner  below  where  it  has  almost  a  sharp  edge;  from  the  lateral  margin  of  the  uvula  it  bends 
so  as  to  be  markedly  concave  downward  and  a  little  backward  and  becomes  lost  in  the  lateral  wall 
of  the  pars  laryngea  pharyngis.  Arising  from  the  lower  surface  of  the  velum  palatinum  on  each 
side  a  little  in  front  of  the  base  of  the  uvula  (see  also  Figs.  579  and  594)  is  a  fold  of  mucous 
membrane,  the  arcus  glossopalatinus  (anterior  palatal  arch),  which,  curved  so  as  to  be  slightly 
concave,  extends  downward  and  lateral  ward  and  unites  behind  the  papillae  foliatae  with  the 
lateral  margin  of  the  tongue  (see  also  Fig.  581).  From  the  posterior  surface  of  this  anterior 
palatal  arch  a  thin,  very  variable  triangular  fold  of  mucous  membrane,  the  plica  triangularis, 
passes  dorsalward;  it  is  narrow  at  its  beginning  above  but  is  broad  at  its  attachment  to  the 
lateral  margin  of  the  tongue.  Lateralward  from  and  dorsal  to.it,  reaching  behind  as  far  as  the 
arcus  pharyngopalatinus,  lies,  in  the  embryo,  a  deep  fossa,  the  sinus  tonsillaris,  from  the  bottom 
of  which  the  tonsilla  palatina  develops. 
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597  and  598.  Right  palatine  tonsils, 

unequally  developed,  viewed  from  the  left  (see  Fig.  596). 
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599.  Right  palatine  tonsil,  cut  through  horizontally. 

Magnification :  2  : 1 . 

The  tonsilla  palatina  (palatine  tonsil)  (see  also  Figs.  594—596)  is  a  very  variable  oblong 
body  usually  shaped  like  a  flattened  egg,  of  the  size  of  an  almond  or  somewhat  larger,  which  lies 
on  each  side  between  the  two  palatal  arches;  it  is  bounded  lateralward  by  the  m.  buccopharyngeus 
and  looks,  with  its  medial  nodular  surface,  more  or  less  deeply  free  into  the  mouth  cavity.  From 
this  surface  10 — 20  smaller  or  larger  oblong  openings  lead  into  single  or  forked  slits,  the  fossulae 
tonsillares,  which  penetrate  very  deep  into  the  tonsils  and  are  surrounded  by  a  thick  layer  of 
lympathic  tissue  containing  nodules.  The  tonsil  is  very  frequently  confined  only  to  the  embryonal 
6inus  tonsillaris  (see  p.  518);  but  in  other  cases  the  tonsil-tissue  penetrates  the  plica  triangularis 
also,  so  that  the  latter  may  vanish  more  or  less  entirely.  Folliculi  linguales  may  extend  as  far  as 
the  free  margin  of  the  plica  triangularis  or  its  remainder  (see  Figs.  596  and  598).  In  front  of 
the  superior  pole  of  the  tonsil  runs  always  laterally  from  the  plica  triangularis  as  a  remainder 
of  the  embryonal  sinus  tonsillaris  a  slit-shaped  groove,  fossa  supratonsillaris  (see  Figs.  596 — 598), 
to  a  variable  distance  upward  and  forward. 

The  space  enclosed  by  the  soft  palate,  the  palatal  arches  and  the  root  of  the  tongue  is 
called  the  isthmus  faucium  (see  Fig.  594). 
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600.  The  pharynx, 

viewed  from  behind. 


(The  posterior  wall  has  been  opened 
in  the  median  plane,  cut  through  at 
the  base  of  the  skull  and  drawn 
lateral  ward  on  each  side.) 


The  pharynx  (see  also  Figs.  567  and  596)  is  an  unpaired,  tube-like  cavity  which  is 
situated  behind  the  nose,  mouth  and  larynx;  it  is  correspondingly  divided  into  three  portions, 
which,  however,  are  not  sharply  separable  from  one  another:  pars  nasaiis,  pars  oralis  and  pars 
laryngea.  The  cavity  surrounded  by  its  walls,  cavum  pharyngis,  is  connected  in  front  with 
the  three  cavities  mentioned.  Its  frontal  diameter  is  everywhere  greater  than  the  sagittal  but 
diminishes  markedly  and  suddenly  at  the  inferior  end. 
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601.  Upper  end  of  the  pharynx,  viewed  from  below. 

(Horizontal  section  at  the  level  of  the  nasal  surface  of  the  hard  palate;  in  the  right  half  the 
m.  levator  veli  palatini  has  been  partially  removed,  the  pars  cartilaginea  tubae  has  been  opened.) 

The  upper  end  of  the  pharynx,  fornix  pharyngis,  is  bounded  chiefly  by  the  inferior  sur¬ 
face  of  the  body  of  the  sphenoid  bone  and  of  the  pars  basilaris  oss.  occipitalis;  the  line  of  attach¬ 
ment  goes  on  each  side  lateralward  from  the  tuberculum  pharyngeum  oss.  occipitalis  beneath  the 
fibrocartilago  basalis  (see  also  Fig.  953)  and  the  apex  of  the  pyramid  of  the  temporal  bone  as  far 
as  in  front  of  the  foramen  caroticum  externum,  turns  again  medianward  behind  the  cartilage  of 
the  tuba  auditiva  and  then  extends  to  the  medial  surface  of  the  lamina  medialis  of  the  processus 
pterygoideus.  Its  posterior  wall  lies’  directly  in  front  of  the  bodies  of  the  upper  6  cervical  ver¬ 
tebrae  and  in  front  of  the  mm.  recti  capitis  anteriores,  longi  capitis  and  colli,  separated  from  them 
only  by  the  fascia  praevertebralis.  Lateralward  it  is  bounded  by  the  aa.  carotides  communes  et 
internae,  the  vv.  jugulares  internae,  the  cornua  majora  of  the  hyoid  bone  and  the  laminae  carti- 
laginis  thyreoidae.  Below  at  the  6th  cervical  vertebra  it  goes  over  into  the  oesophagus. 

The  wall  of  the  pharynx  consists  of  the  tunica  mucosa  (mucous  membrane ),  tela  sub¬ 
mucosa  and  tunica  muscularis  pharyngis.  The  mucous  membrane  (see  Fig.  600)  completely  covers 
the  internal  surface  and  is  uninterruptedly  continuous  with  that  of  the  neighboring  cavities.  At 
the  fornix  pharyngis  and  in  the  uppermost  part  of  the  posterior  wall,  it  is  thickened  by  the  presence 
of  lymphatic  tissue  with  nodules  in  a  varying  manner  and  subdivided  by  slits  (fossulae  tonsillar  es). 
This  place  is  called  the  tonsilla  pharyngea ,  pharyngeal  tonsil  (see  also  Fig.  596),  and  is  much  more 
highly  developed  in  children  than  in  adults.  On  its  inferior  boundary  there  is  sometimes  found  in 
children  in  the  median  plane  a  small  blind-sack-like  depression,  bursa  pharyngea  (not  illustrated), 
extending  as  far  as  the  os  occipitale. 
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602.  Muscles  of  the  palate  and  pharynx, 

viewed  from  behind. 


(The  pharynx  has  been  opened  as  in  Fig.  600;  the  tunica  mucosa  and  tela  submucosa  have  been 
dissected  away,  except  for  a  small  area  of  the  pars  laryngea.  On  the  right  side  the  m.  salpingo- 
pharyngeus,  a  part  of  the  m.  constrictor  pharyngis  superior  and  a  corner  of  the  cartilago 

tubae  auditivae  have  been  removed.) 
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(On  the  right  side  the  m.  levator  veli  palatini  and  the  m.  pharyngopalatinus  have  been  removed. 
In  addition  the  lamina  medialis  of  the  cartilago  tubae  auditivae  has  been  partially  cut  away  and 
the  pars  eartilaginea  of  the  Eustachian  tube  has  been  opened  for  a  corresponding  length.) 

In  the  pars  nasalis  pharyngis  (see  Figs.  596,  600,  601,  982  and  983)  on  each  side  lateral- 
ward,  behind  the  insertion  of  the  inferior  turbinated  bone,  is  visible  the  sickle-shaped  ostium 
pharyngeum  tubae  auditive;  it  is  surrounded  above  and  behind  by  a  horse-shoe-shaped  ridge.  The 
anterior  part  of  the  ridge,  labium  anterius,  is  the  smaller;  the  upper  and  posterior  part  ( labium 
posterius)  is  thicker  and  harder,  being  made  prominent  by  the  lamina  medialis  of  the  cartilago 
tubae  auditivae  (see  p.  842)  whence  it  is  also  called  the  torus  tubarius.  The  opening  is  encroached 
upon  from  below  by  a  projection  caused  by  the  m.  levator  veli  palatini  (levator  cushion).  From  the 
lower  end  of  the  labium  posterius  a  fold  of  mucous  membrane,  plica  salpingopharyngea,  extends 
downward  for  a  variabl  distance  on  the  lateral  wall.  Behind  the  torus  tubarius,  extending  far  late¬ 
ralward,  is  a  pocket,  usually  slit-shaped,  the  recessus  pharyngeus  [Rosenmuelleri]  (pharyngeal  re¬ 
cess  of  Rosenmueller).  The  partition  between  the  pars  nasalis  and  the  pars  oralis,  formed  by  the 
velum  palatinum,  is  indistinct  and  incomplete.  Lateralward  in  the  pars  oralis  is  the  arcus  pha¬ 
ryngopalatinus;  the  pars  oralis  (see  Figs.  567,  596  and  600)  is  not  sharply  marked  off  from  the  pars 
laryngea.  In  the  pars  laryngea  (see  Fig.  600),  extending  lateral  ward  from  the  lateral  margin  of 
the  epiglottis,  is  the  low  plica  pharyngoepiglottica.  Below  and  behind  it  on  each,  side  between 
the  plica  aryepiglottica  and  the  lamina  cartilaginis  thyreoideae,  which  is  covered  directly  by  the 
mucous  membrane,  lies  a  deep  fossa,  the  recessus  piriformis  (O.  T.  sinus  pyriformis)  which  runs 
downward  in  the  form  of  a  groove;  a  fold,  plica  nervi  laryngei  (caused  by  the  r.  internus  n.  laryngei 
superioris),  runs  obliquely  downward  and  medianward  in  its  most  anterior  part.  Glandulae 
pharyngae  (not  illustrated)  are  to  be  found  in  the  tunica  mucosa  of  the  fornix,  particularly  behind 
the  tonsilla  pharyngea,  also  in  the  tela  submucosa  of  the  remaining  part  of  the  region,  especially 
in  the  recessus  pharyngeus  and  in  the  plica  salpingopharyngea. 

Muscles  of  the  palate  (musculi  palati  et  faucium)  (see  also  Figs.  595,  602  and  605). 

M.  pharyngopalatinus  (O.  T.  palatopharyngeus).  Form:  triangular,  thin,  long.  Po¬ 
sition:  for  the  most  part  in  the  arcus  pharyngopalatinus.  Origin:  broad  in  the  tela  sub¬ 
mucosa  of  the  posterior  wall  of  the  pars  laryngea  pharyngis  and  from  the  posterior  margin  of 
the  lamina  cartilaginis  thyreoideae,  in  front  of  the  m.  constrictor  pharyngis  inferior.  Inser¬ 
tion:  the  fibres,  converging,  run  in  front  of  the  m.  constrictor  pharyngis  medius  upward,  first 
lateralward,  then  medianward,  and  radiate  out  transversely  into  the  palate;  some  fibres  go  to 
the  hamulus  pterygoideus,  others  as  the  m.  salpingopharyngeus  (see  Fig.  602)  in  the  plica  salpingo¬ 
pharyngea  to  the  lower  end  of  the  lamina  medialis  cartilaginis  tubae  auditivae.  Action: 
both  approximate  the  pharyngopalatine  arches,  and  elevate  the  inferior  part  of  the  pharynx  and 
the  larynx.  Innervation:  rami  pharyngei  n.  vagi. 
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604.  Cartilaginous  part  of  the  right  Eustachian 

tube,  viewed  from  the  lateral  surface  and  somewhat  below  and  behind, 

(The  lamina  lateralis  processus  pterygoidei,  the  m.  tensor  veli  palatini  and  the  lamina  membranacea 
of  the  tuba  have  been  partially,  the  m.  pterygopharyngeus  has  been  completely  removed.) 

M.  glossopalatinus  (0.  T.  palatoglossus)  (see  Figs.  583  and  595).  Form:  narrow,  long. 
Position:  in  the  arcus  glossopalatinus.  Origin:  at  the  lateral  margin  of  the  tongue  from 
fibres  of  the  latter  which  run  transversely.  Insertion:  curving  upward  it  radiates  out  trans¬ 
versely  in  the  soft  palate.  Action:  the  muscle  of  the  two  sides  together  narrow  the  isthmus 
faucium.  Innerva  ion:  rami  pharyngei  n.  vagi. 

M.  uvulae  (0.  T.  azygos  uvulae)  (see  Figs.  595,  602  and  603).  Form:  narrow,  oblong; 
frequently  paired.  Position:  in  uvula,  nearer  the  upper  surface,  partly  behind  other  muscles. 
Origin:  tendinous  expansions  of  mm.  tensores  veli  palatini.  Insertion:  backward  and  down¬ 
ward  to  the  tip  of  the  uvula.  Action:  shortens  the  uvula  and  draws  it  backward  and  upward. 
Innervation:  rami  pharyngei  n.  vagi. 

M.  levator  veli  palatini  (0.  T.  levator  palati)  (see  also  Figs.  595,  601 — 603,  606,  954 — 957). 
Form:  flat-cylindrical.  Position:  in  the  uppermost  part  of  the  lateral  wall  of  the  pharynx, 
directly  in  front  of  the  recessus  pharyngeus.  Origin:  facies  inferior  pyramidis  ossis  temporalis, 
just  in  front  of  the  foramen  caroticum  externum;  some  fibres  from  the  lateral  end  of  the  lamina 
medialis  of  the  cartilago  tubae  and  from  the  adjoining  part  of  the  lamina  membranacea  tubae. 
Insertion:  the  fibres  are  parallel  to  the  inferior  margin  of  the  lamina  medialis  of  the  cartilago 
tubae,  run  downward,  medianward  and  forward  (see  p.  523)  and  go  to  the  soft  palate.  They  are 
there  interwoven  with  the  other  muscles  and  unite  mainly  with  the  same  muscle  of  the  other  side. 
Action:  it  lifts  the  velum  paaltinum,  narrows  the  ostium  pharyngeum  and  widens  the  isthmus 
tubae.  Innervation:  rami  pharyngei  n.  vagi. 

M.  tensor  veli  palatini  (see  also  Figs.  595,  601—603,  606,  954—957).  Form:  triangular, 
flat,  thin.  Position:  lateral  from  the  lamina  membranacea  tubae  auditivae  and  the  m.  levator 
veli  palatini,  medial  from  the  m.  pterygoideus  internus.  Origin:  fossa  scaphoidea  ossis  sphenoi¬ 
dalis,  lamina  [cartilaginis]  lateralis  and  (at  the  isthmus)  lamina  membranacea  tubae  auditivae, 
spina  angularis  ossis  sphenoidalis.  Insertion:  the  fibres  converge  and  run  downward  and  for¬ 
ward  to  a  small  tendon  which  forms  a  loop  around  the  sulcus  hamuli  pterygoidei  (here  is  situated 
the  bursa  m.  tensoris  veli  palatini,  see  Fig.  603)  and  radiates  out  medianward  into  the  soft 
palate;  there  (see  Fig.  595)  it  becomes  attached  partly  to  the  posterior  margin  of  the  pars  hori- 
zontalis  ossis  palatini,  and  becomes  connected  partly  with  the  fibres  of  the  muscle  of  the  other 
side.  A  c  t  i  o  n :  it  makes  the  anterior  portion  of  the  soft  palate  tense  and  opens  the  iuba  auditiva. 
Innervation:  n.  tensoris  veli  palatini  (from  the  n.  mandibularis). 
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605.  Muscles 


of  the  pharynx, 

viewed  from  behind. 


(On  the  right  side  most  of  the  m.  constrictor  pharyngis  inferior  has  been  removed,  on  the  left 
side  the  mm.  digastricus  and  stylohyoideus  have  been  removed.) 
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606.  Muscles  of  the  pharynx,  viewed  from  the  right, 

(The  arcus  zygomaticus  and  ramus  mandibulae  have  been  completely,  the  m.  hyoglossus  has 

been  partially  removed.) 


Pharynx. 
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The  tunica  muscularis  pharyngis  (see  p.523)  consists  mainly  of  the  three  mm.constric- 
tores  pharyngis  (constrictors  of  the  pharynx),  which  surround  the  posterior  and  lateral  walls, 
and  of  which  the  lower  one  in  each  case  partly  covers  the  next  upper  from  behind;  in  addition, 
this  muscular  tunic  contains  the  terminal  expansions  of  the  mm.  pharyngopalatinus  (see  p.  523) 
and  stylopharyngeus.  The  constrictors  of  the  pharynx  of  the  two  sides  partly  fuse  behind  in 
the  median  plane,  in  part,  however,  they  are  connected  with  a  band  of  connective  tissue,  the 
raphe  pharyngis  (see  Fig.  605);  this  raphe  is  usually  distinct  in  the  uppermost  part  only  and 
is  attached  to  the  tuberculum  pharyngeum  oss.  occipitalis.  The  uppermost  constrictor  of  the 
pharynx  does  not  reach  as  far  as  the  base  of  the  skull  but  leaves  an  area  of  variable  size  free 
on  each  side  on  the  posterior  and  lateral  walls  in  which  the  tela  submucosa  pharyngis  is  visible; 
this  is  thicker  here  and  is  called  the  fascia  pharyngobasilaris  (see  Figs.  605  and  606). 

M.  constrictor  pharyngis  superior  (see  Figs.  602,  605  and  606)  arises  from 
several  parts  of  the  head.  It  is  divided  into : 

1.  M.  pterygopharyngeus.  Origin:  posterior  margin  of  the  lamina  medialis  of  the 
processus  pterygoideus  and  hamulus  pterygoideus. 

2.  M.  buccopharyngeus.  Origin:  raphe  pterygomandibularis  (see  p.265),  partly 
connected  with  fibres  of  the  m.  buccinator. 

3.  M.  mylopharyngeus.  Origin:  posterior  end  of  the  linea  mylohyoidea  mandibulae 
in  the  region  of  the  third  molar  tooth. 

4.  M.  glossopharyngeus  (see  also  Fig.  583).  Origin:  from  fibres  running  transversely 
in  the  root  of  the  tongue,  which  appear  between  the  posterior  bundles  of  the  m.  genioglossus, 
and,  covered  by  the  m.  hyoglossus,  extend  obliquely  upward. 

The  fibres  run  for  the  most  part  horizontally  backward;  the  upper  ones  extend  chiefly 
somewhat  upward  (see  Fig.  605)  and  becoming  tendinous  may  reach  the  base  of  the  skull;  the 
lower  ones  curve  behind  somewhat  downward.  The  muscle  is  partly  covered  behind  by  the 
m.  constrictor  pharyngis  medius.  Accessory  bundles  (see  Fig.  605)  frequently  arise  at  the  an¬ 
terior  margin  of  the  foramen  caroticum  externum,  descend  behind  the  muscle  at  the  junction  of 
the  lateral  and  posterior  wall  and  finally  turn  around  into  the  horizontal  direction. 

M.  constrictor  pharyngis  medius  (see  Figs.  582,  583,  605  and  606)  arises 
from  the  hyoid  bone  in  two  parts  as  the 

1.  M.  chondropharyngeus.  Origin:  cornu  minus  ossis  hyoidei. 

2.  M.  ceratopharyngeus.  Origin:  cornu  majus  ossis  hyoidei. 

The  fibres  arising  most  anteriorly  are  covered  by  the  m.hyoglossus;  behind  the  middle  fibres 
run  horizontally,  the  others  diverge  upward  and  downward  and  may,  above,  even  reach  the  base 
of  the  skull.  The  muscle  is  covered  in  its  lower  larger  part  by  the  m. constrictor  pharyngis  inferior. 

M .  constructor  pharyngis  inferior  (see  Figs.  605  and  606)  arises  from  the 
larynx.  It  is  divisible  into: 

1.  M.  thyreopharyngeus.  Origin:  lateral  surface  of  the  lamina  cartilaginis  thyreoideae 
(linea  obliqua). 

2.  M.  cricopharyngeus.  Origin:  from  a  tendinous  arch  convex  backward,  which  is 
stretched  out  between  the  tuberculum  thyreoideum  inferius  and  the  lateral  surface  of  the 
cartilago  cricoidea  and  partially  bridges  over  the  m.  cricothyreoideus  (see  p.  572),  and  from  the 
lateral  surface  of  the  cartilago  cricoidea. 

The  upper,  larger  mass  of  fibres  forms  a  loop  around  the  posterior  margin  of  thecartilago 
thyreoidea  and  runs  medianward  and  upward,  diverging  somewhat.  The  inferior  bundles  of 
fibres  extend  more  horizontally  but  so  that  they  mostly  form  convex  arches  with  the  fibres  of 
the  other  side;  these  arches  are  curved  partly  upward,  partly  downward;  those  which  are 
curved  downward  fuse  with  the  circular  muscle  layer  of  the  oesophagus  between  the  bundles  of 
origin  of  the  longitudinal  muscle  fibres  of  the  oesophagus  as  these  converge  below. 

A  c  t  i  o  n  of  the  constrictor  muscles  of  the  pharynx:  they  narrow  the  pharynx.  Inner¬ 
vation:  rami  pharyngei  n.  vagi. 

M.  stylopharyngeus  (see  Figs.  582,  602,  605  and  606).  Form:  slender,  flattened. 
Position:  above  it  is  situated  between  the  m.  constrictor  pharyngis  superior  and  the  m. 
stylohyoideus,  as  well  as  between  the  a.  carotis  interna  and  externa,  below  in  the  wall  of  the 
pharynx  medianward  from  the  mm.  constrictores  pharyngis  medius  et  inferior.  Origin:  root 
of  the  processus  styloideus.  Insertion:  it  extends  downward  and  medianward  and,  diverg¬ 
ing  in  front  of  the  upper  margin  of  the  m.  constrictor  pharyngis  medius,  sinks  into  the  wall 
of  the  pharynx.  A  part  of  the  fibres  extends  medianward  at  the  posterior  wall,  the  other  part 
runs  farther  downward  and  (see  Fig.  602)  arrives  in  front  of  the  m.  pharyngopalatinus  partly 
in  the  plica  pharyngoepiglottica  to  the  anterior  surface  of  the  epiglottis,  partly  in  the  plica 
aryepiglottica  to  the  m.  aryepiglotticus  (see  p.  575)  and  the  thyroid  and  cricoid  cartilage, 
partly  (see  Figs.  602  and  605)  to  the  upper  margin  of  the  lamina  cartilaginis  thyreoideae. 
Action:  it  widens  the  pharynx  and  elevates  the  pharynx  and  larynx.  Innervation: 
rami  pharyngei  n.  vagi  (see  farther  p.  733). 
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Oesophagus, 


607.  Oesophagus  and  trachea  with  surrounding 

tissues,  viewed  from  in  front. 
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(The  pleura  with 
the  exception  of 
its  uppermost  part 
has  been  removed 
on  each  side.) 

The  oesopha¬ 
gus  (gullet)  (see 
also  Figs.  358, 563, 
567,  600,  608  and 
681-683)  is  a 
muscular  tube  and 
in  man  averages 
25  centimetres  in 
length.  It  begins 
as  the  continua¬ 
tion  of  the  pha¬ 
rynx  behind  the 
cartilago  cricoidea, 
in  front  of  the  6th 
cervical  vertebra 
(pars  cervicalis), 
runs  downward 
through  the  spa- 
tium  mediastinale 
posterius  of  the 
thorax  (pars  tho¬ 
racalis),  passes 
through  the  hia¬ 
tus  oesophageus 
diaphragmatis 
into  the  abdomi¬ 
nal  cavity  (pars 
abdominalis)  and 
opens  into  the  car- 
dia  of  the  stomach 
at  the  level  of  the 
10th- 12th  thora¬ 
cic  vertebra. 


Stomach. 
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608.  The  Stomach,  nearly  empty,  viewed  from  in  front. 


(The  red  line  indicates  the  form  and  position  of  the  distended  stomach.  After  C.  Elze.) 


Oesophagus  (see  also  Figs.  358,  563,  567,  600,  607  and  681 — 683)  (continued).  In  its 
course  it  lies,  with  the  exception  of  its  lowermost  portion,  directly  in  front  of  the  spinal  column, 
in  its  upper  half  also  behind  the  trachea,  in  the  lower  part  of  the  pars  tboracalis  behind  the 
pericardium  and  the  left  atrium.  It  runs  nearly  straight  in  front  of  the  middle  of  the  spinal 
column,  deviating  above  a  little  to  the  left,  in  the  middle  a  little  to  the  right  where  it  passes  on  the 
right  anterior  surface  of  the  aorta  thoracalis,  and  on  the  left  side  of  the  v.  azygos;  in  the  lower¬ 
most  part  of  the  pars  thoracalis  it  extends,  turned  slightly  to  the  left  and  forward,  on  the  an¬ 
terior  surface  of  the  aorta  and  goes  in  front  of  this,  somewhat  to  the  left  of  the  median  plane, 
obliquely  through  the  diaphragm.  In  the  middle  part  of  the  pars  thoracalis  the  oesophagus, 
especially  its  posterior  wall,  lies  for  a  long  distance  close  to  the  pleura  mediastinalis  dextra 
(see  Fig.  683),  in  the  lowermost  part  it  approaches  for  a  short  distance  very  close  to  the  pleura 
mediastinalis  sinistra  (see  Fig.  681).  The  pars  abdominalis  is  very  short  and  runs  to  the  left 
and  downward  in  front  of  the  pars  lumbalis  diaphragmatis,  directly  behind  the  impressio 
oesophagea  of  the  liver.  The  oesophagus  when  empty  is  markedly  flattened  above  from  before 
backward,  its  lumen  being  a  frontally  placed  slit;  in  the  whole  thoracic  portion  it  is  wide  open 
during  life.  Its  diameters  increase  on  the  average  from  above  downward;  circular  constrictions 
can  however  be  made  out,  oftenest  in  three  situations:  behind  the  cartilago  cricoidea,  behind 
the  bifurcatio  tracheae  and  in  the  hiatus  oesophageus  of  the  diaphragm;  the  uppermost  is  very 
frequently  the  narrowest. 
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Stomach. 


609.  Superficial  muscular  layer  of  the  stomach, 

viewed  from  above  and  in  front. 

The  wall  of  the  oesophagus  consists  of  three  layers.  Inside  lies  the  mucous  membrane, 
tunica  mucosa,  of  a  grayish-red  to  a  whitish  color;  beneath  it  is  the  connective  tissue,  tela  sub¬ 
mucosa.  Throughout  the  latter  are  mucous  glands,  glandulae  oesophageae,  varying  in  number 
and  size;  at  the  upper  and  lower  end  of  the  oesophagus  however  the  mucous  membrane  possesses 
in  addition  a  variable  quantity  of  glands  which  agree  in  their  structure  with  the  glands  of  the 
stomach.  The  outermost  layer,  tunica  muscularis,  is  composed  of  an  inner  circular  and  an  outer 
longitudinal  layer  (see  also  Figs.  593,  605,  606  and  610).  The  bundles  of  the  latter  arise  from 
the  posterior  surface  of  the  cartilago*  cricoidea,  surround  in  part  the  oesophagus  and  spread 
out  upon  the  whole  circumference  of  the  latter.  On  the  relation  of  these  layers  to  the  cardia  see 
pp.  532  and  533.  The  longitudinal  layer  is  connected  usually  by  very  variable  narrow  bands 
of  fibres  (not  illustrated)  with  the  posterior  surface  of  the  trachea,  of  the  left  bronchus 
(m.  bronchooesophageus),  with  the  pleura  mediastinalia  sinistra  (m.  pleurooesophageus)  and 
with  the  muscle  fibres  which  surround  the  hiatus  oesophageus  of  the  diaphragm. 

The  stomach  (ventriculus,  gaster)  (see  also  Figs.  563,  608  and  611)  is  an  unpaired,  sac¬ 
cular  dilatation  of  the  alimentary  canal  connecting  above  with  the  oesophagus,  below  with  the 
duodenum.  In  it  can  be  distinguished  an  upper  surface  directed  at  the  same  time  forward  and 
to  the  right  (paries  anterior)  and  a  lower  surface  directed  at  the  same  time  backward  and  to 
the  left  (paries  posterior);  these  go  over  into  one  another  to  the  right  and  behind  at  the  shorter 
curvatura  ventriculi  minor,  and  to  the  left  and  in  front  at  the  longer,  considerably  curved 
curvatura  ventriculi  major,  on  which  run  the  main-stems  of  the  gastric  vessels.  At  the  upper 
end  of  the  curvatura  minor  the  oesophagus  enters  the  wall  of  the  stomach  (cardia);  the  blind- 
sac-like  portion  projecting  higher  up  and  situated  to  the  left  of  the  cardia  is  called  the  fundus 
(fornix)  ventriculi.  The  middle  and  largest  part  is  called  corpus  ventriculi.  The  corpus  is  usually 
continued  into  the  expulsion  canal  or  pars  pylorica  very  frequently  by  a  right-angled  or 
acute-angled  bend,  which  often  causes  a  distinct  furrow  at  the  curvatura  minor. 
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610.  Middle  and  deep  muscular  layers  of  the 

stomach,  viewed  from  above  and  in  front. 

(The  superficial  layer  has  been  completely,  the  middle  partly,  cut  away.) 

Stomach  (continued).  The  pars  pylorica  is  approximately  cylindrical  in  shape  and  may 
be  separated  from  the  duodenum  by  a  ring-formed  constriction,  which  indicates  the  position 
of  the  pylorus. 

The  form  of  the  stomach  (and  partly  also  its  position)  varies  very  considerably  in  the 
living,  and  depends  particularly  on  the  volume  of  its  contents  and  on  the  position  of  the  body. 
The  empty,  contracted  stomach  looks  like  an  intestine,  but  is  somewhat  wider  above  than  below. 
When  the  stomach  is  filled  the  pars  pylorica  changes  only  very  little  in  shape;  but  on  the 
other  hand  fundus  and  corpus  distend  from  the  curvatura  minor  both  to  the  left  and  downward, 
so  that  the  angular  bend  of  the  pars  pylorica  increases  and  the  stomach  assumes  the  shape  of 
a  bow  („fish-hook-shape“)  when  the  body  is  in  vertical  position. 

Position  of  the  stomach  (s.  Figs.  516,  548  and  642 — 644).  The  main  portion  of  the 
stomach  lies  on  the  left  side  of  the  body.  A  plane  passing  through  the  two  curvatures  looks 
forward  and  slightly  to  the  right  and  upward.  In  this  plane  the  stomach  lies  in  the  form  of  a 
semi-ring  or  loop,  convex  to  the  left,  below  and  in  front,  curved  around  the  pars  lumbalis  of 
the  diaphragm,  around  the  tuber  omentale  of  the  pancreas  and  around  the  tuber  omentale 
and  the  processus  papillaris  of  the  liver.  The  upper  portion  of  the  curvatura  minor  extends 
pretty  constantly  almost  vertically  to  the  left  crus  mediale  of  the  diaphragm.  The  pars 
pylorica  in  the  contracted  stomach  and  in  recumbent  position  extends  almost  transversely  to 
the  right  and  backward;  in  the  distended  stomach,  and  in  upright  posture,  obliquely  to  the 
right  upward  and  backward,  or  upward  and  backward.  The  lowest  point  of  the  stomach  when 
in  the  form  of  a  bow  (see  above)  may  reach  as  far  as  below  the  navel.  The  pylorus  is  always 
situated  above  the  caudal  part;  it  lies  farther  forward  than  the  cardia.  In  recumbent  position 
it  lies  usully  on  the  right  hand  side  of  the  1st  lumbar  vertebra  and  in  vertical  position  as  a  rule 
at  the  level  of  the  3rd — 4th  lumbar  vertebra. 


532 


Stomach. 


'Tunica  mucosa 


\  Tela  submucosa 


''  Tunica  muscularis 


Junction  of  the  oesophageal 
and  gastric  mucous  membranes 


Plicae  mucosae  <r 


Valvula  pylori - 


M.  sphincter  pylori ,/ 


Tunica 
mucosa  — 
oesophagi 


Tunica  mucosa  duodeni 

i 


611.  Mucous  membrane  of  the  stomach, 

posterior  half,  viewed  from  above  and  in  front. 

(The  moderately  distended  stomach  has  been  cut  through  along  the  greater  and  lesser  curvatures.) 

Position  of  the  stomach  (continued)  (see  Figs.  643  and  644).  The  fundus  is  bounded 
directly  above  by  the  cupola  of  the  diaphragm,  t^  the  left  and  behind  by  the  facies  gastrica 
of  the  spleen.  The  paries  posterior  is  in  contact  with  the  facies  anterior  of  the  glandula 
suprarenalis  sinistra,  with  the  facies  anterior  (impressio  gastrica)  of  the  left  kidney,  with  the 
facies  anterior  of  the  pancreas  and  with  the  mesocolon  transversum;  it  is  partly  separated  from 
these  organs  by  the  bursa  omentalis.  The  paries  anterior  is  in  contact  with  the  impressio 
gastrica  of  the  lobus  sinister  and  of  the  lobus  quadratus  as  well  as  with  the  tuber  omentale  of 
the  liver  and,  when  the  stomach  is  empty,  is  almost  completely  covered  by  these  parts.  When 
the  stomach  is  full  the  paries  anterior  is  in  contact  on  the  left  side  in  still^greater  extent  with 
the  diaphragm;  in  addition,  a  triangular  area  of  the  corpus  and  pars  pylorica  lies  directly 
against  the  anterior  abdominal  wall  in  the  regio  epigastrica  beneath  the  margo  anterior  of  the 
left  lobe  of  the  liver  and  to  the  right  of  the  8th  (and  9th)  costal  cartilage  of  the  left  side 
(see  Fig.  642). 

The  external  surface  of  the  stomach  is  covered  by  the  tunica  serosa  (peritoneal  coat) 
(see  Fig.  608).  Two  narrow  strips  running  from  the  cardia  to  the  pylorus  alone  remain  free 
from  it.  One  of  these  extends  along  the  curvatura  minor;  near  it  is  attached -the  ligamentum 
hepatogastricum.  The  other  stretches  behind  the  fundus  and  along  the  curvatura  major;  near 
it  goes  off  the  lig.  gastrolienale,  the  omentdTn  maius  and  the  lig.  gastrocolicum. 

Beneath  the  peritoneal  covering  lies  the  tunica  muscularis.  It  consists  of  three 
layers.  The  outermost  layer,  stratum  longitudinale  (see  Fig.  609),  is  a  continuation  of  the 
longitudinal  muscle  fibres  of  the  oesophagus.  It  forms  a  narrower,  more  powerful,  complete 
band  of  fibres  along  the  curvatura  minor,  while  a  broader  but  feebler  band  passes  over  the 
fundus  and  the  greater  curvature;  in  addition  fibres  diverge  from  the  cardia  to  the  corpus.  The 
bundle  running  along  the  curvatura  minor,  becomes,  after  divergence  of  the  fibres  to  the  pars 
pylorica,  very  thin.  The  pars  pylorica  possesses  a  closed  outer  layer  of  longitudinal  muscle 
fibres,  which  only  to  a  very  slight  degree  extend  over  the  duodenum;  the  most  of  them  bend 
into  the  depth  at  the  pylorus.  The  bundles  upon  the  anterior  and  posterior  surfaces  of  the 
pars  pylorica  are  especially  tense  and  closely  arranged  and  are  designated  the  ligamenta  pylori. 
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612  and  613.  Mucous  membrane  of  the  stomach, 

from  the  pars  pylorica,  viewed  from  the  surface. 

Magnification:  5:1.  Magnification:  16:1. 

The  stomach.  Tunica  muscularis  (continued).  The  second  layer  of  the  same, 
stratum  circulare  (see  Figs.  609  and  610),  in  the  form  of  even  circular  bands  of  fibres  covers 
the  whole  stomach  with  the  exception  of  the  fundus;  the  uppermost  fibres  arising  at  the  right 
side  of  the  cardia  form  only  incomplete  rings.  The  layer  is  directly  connected  with  the  circular 
layer  of  the  oesophagus  and  of  the  duodenum  and  projects  at  the  pylorus  into  the  interior  of  the 
stomach  as  an  especially  thickened  ring,  m.  sphincter  pylori  (see  Fig.  611).  The  third,  deepest 
layer,  fibrae  obliquae  (see  Fig.  610),  is  connected  at  the  left  side  of  the  cardia  with  the  circular 
layer  of  the  oesophagus.  Thence  the  fibres  diverge  upon  the  paries  anterior  and  posterior  so 
that  the  first  run  parallel  to  the  curvatura  minor  and  pass  almost  as  far  as  the  pars  pylorica, 
the  last  run  more  transversely  to  the  long  axis;  all  the  fibres  bend  around  finally  in  the 
direction  of  the  stratum  circulare  and  are  partly  continued  into  this.  To  these  fibres  are  added, 
on  the  left  side  and  above,  those  which  encircle  the  fundus  in  concentric  rings. 

The  tunica  mucosa  (mucous  membrane)  of  the  stomach  (see  also  Fig.  611)  is  separ¬ 
ated  from  the  tunica  muscularis  by  the  tela  submucosa.  It  is  of  a  grayish-red  or  rose  color  and 
is  marked  off  at  the  cardia  by  a  sharp  jagged  line  from  the  more  whitish  mucous  membrane  of 
the  oesophagus.  When  the  stomach  is  contracted  it  forms  with  the  tela  submucosa  numerous 
folds,  the  plicae  mucosae  (0.  T.  rugae).  Longitudinal  folds  are  found  along  the  curvatura  minor 
(which  may  also  be  free  from  folds)  and  in  the  pars  pylorica;  in  other  places  the  folds  are 
arranged  in  an  irregular  network.  These  folds  vanish  entirely  when  the  stomach  is  markedly 
distended.  At  the  pylorus  there  is  always  a  fold,  usually  circular,  the  valvula  pylori,  which  is 
shoved  forward  by  the  m.  sphincter  pylori  and  surrounds  an  opening,  which  when  relaxed  is  just 
large  enough  to  receive  the  tip  of  the  4th  finger.  Besides  the  larger  folds  of  the  stomach  there 
are  still  smaller  elevations,  areae  gastricae,  incompletely  separated  from  one  another  by  a  large 
number  of  irregular  furrows  of  varying  depth;  they  differ  markedly  from  one  another  and  each 
has  an  area  of  several  square  millimeters.  Over  the  whole  mucous  membrane  with  the  aid  of  a 
hand-lens  can  be  seen  minute  depressions,  foveolae  gastricae,  in  which  open  the  glands  of  the 
stomach,  glandulae  gastricae  [propriae]  and  glandulae  pyloricae.  The  thin  walls  intervening 
between  these  depressions  present,  especially  in  the  pars  pylorica,  small,  oblong,  flat  villous 
processes,  the  plicae  villosae. 
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614.  Duodenum  and  pancreas,  viewed  from  in  front. 

(A  piece  of  the  pars  superior  duodeni  has  been  cut  off.  The  peritonaeum  has  been  cut  away 
exactly  at  the  point  where  it  turns  away  from  the  two  organs.) 

The  small  or  thin  intestine  (intestinum  tenue)  (see  Fig.  563)  is  a  cylindrical  tube;  it 
begins  at  the  pylorus,  fills  up  a  large  part  of  the  abdominal  and  pelvic  cavities  with  its  numer¬ 
ous  convolutions  and  ends  by  opening  into  the  large  intestine.  Its  length  is  in  adults  generally 
5 — 7  metres  and  its  diameter  gradually  diminishes  from  above  downward.  The  small  intestine 
is  divisible  into  the  duodenum  and  the  intestinum  tenue  mesenteriale. 

The  duodenum  (see  also  Figs.  635,  636  and  642—645)  is  the  name  given  to  the  first 
portion  of  the  small  intestine  which^is  directly  and  firmly  attached  to  the  posterior  abdominal 
wall.  It  forms  a  spirally  curved  ring,  open  to  the  left  and  above,  in  the  concavity  of  which  the 
pancreas  is  inserted  and  the  terminal  points  of  which  lie  closer  to  one  another  when  the  stomach 
is  empty  than  when  it  is  full.  It  presents  for  examination  a  pars  superior ,  pars  descendens  and 
pars  inferior.  The  pars  superior  is  the  shortest  portion  and  runs  approximately  horizontally 
and  backward  in  recumbent  position,  obliquely  cranialward  and  backward  in  upright  posture; 
it  extends  at  the  same  time,  more  or  less  distinctly,  from  left  to  right.  It  lies  to  the  right 
and  in  front  of  the  pars  lumbalis  of  the  diaphragm,  of  the  v.  portae,  a.  hepatica  and  ductus 
choledochus,  behind  and  below  the  lobus  quadratus  of  the  liver,  crosses  the  porta  hepatis 
and  by  means  of  the  flexura  duodeni  superior  bends  around  beneath  the  processus  caudatus 
of  the  liver  into  the  pars  descendens.  This  runs  downward  and  somewhat  to  the  left  in 
front  of  the  medial  margin  of  the  right  kidney  (somewhat  nearer  the  median  plane  when  the 
colon  ascendens  is  full  than  when  it  is  empty),  to  the  right  of  the  v.  cava  inferior,  behind  the 
left  portion  of  the  right  lobe  of  the  liver,  behind  the  gall-bladder  and  behind  the  colon  trans¬ 
versum  and  goes  over  by  means  of  the  flexura  duodeni  inferior  into  the  pars  inferior.  The 
latter  extends  transversely  to  the  left  at  first  (pars  horizontalis  [inferior])  in  front  of  the  body 
of  the  3rd  or  4th  lumbar  vertebra  and  in  front  of  the  v.  cava  inferior  and  then  turns  abruptly 
upward  and  somewhat  to  the  left  (pars  ascendens)  in  front  of  the  aorta  abdominalis.  This  last 
portion  runs  behind  the  a.  and  v.  mesenterica  superior,  crossed  by  the  radix  mesenterii,  as  far  as 
the  left  side  of  the  body  of  the  2nd  lumbar  vertebra  and  as  far  as  the  facies  inferior  pancreatis 
and  there,  covered  by  the  stomach,  suddenly  bends  around  markedly  to  the  right  and  forward 
(flexura  duodenojejunalis),  to  go  over  into  the  intestinum  jejunum.  Sometimes  no  marked  pars 
horizontalis  inferior  is  present;  the  pars  descendens  then  forms  a  V  with  the  pars  ascendens. 
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615.  Mucous  membrane  of  the  pars  descendens 

of  the  duodenum. 

(The  piece  of  intestine  has  been  cut  open  along  its  right  side  and  spread  out.) 

Duodenum  (continued).  The  flexura  duodenojejunalis  is  firmly  attached  to  the  dia¬ 
phragm  by  means  of  the  m.  suspensorius  duodeni  (see  Fig.  686).  This  small,  flat,  triangular 
muscle  consisting  of  smooth  muscle  fibres  arises  directly  above  the  hiatus  aorticus  from  the 
bands  of  fibres  of  the  pars  lumbalis  diaphragmatis.  It  runs  downward  in  front  of  the  plexus 
coeliacus  and  behind  the  pancreas,  its  fibres  diverging  downward;  it  lies  to  the  left  of  the 
a.  coeliaca  and  a.  mesenterica  superior  and  is  strengthened  by  fibres  from  the  neigborhood; 
at  the  flexure  it  radiates  out  into  the  longitudinal  and  circular  muscle  bands  of  the  intestine. 

The  tunica  serosa  (peritoneal  covering )  is  present  only  in  part  of  the  duodenum  (see 
Figs.  614,  644  and  645).  A  part  of  the  left  wall  of  the  pars  superior  looks  into  the  bursa 
omentalis  and  is  covered  by  its  peritonaeum ;  the  right  and  upper  walls  are  completely  covered 
by  peritonaeum,  the  latter  except  for  a  narrow  strip,  from  which  the  ligamentum  hepato- 
duodenale  goes  off.  The  pars  descendens  possesses  a  serous  covering  on  its  right  and  anterior 
walls,  and  only  the  area  between  the  lines  of  attachment  of  the  mesocolon  transversum  is  free 
from  it.  The  pars  horizontalis  [inferior]  is  covered  by  peritonaeum  in  front  and  below,  the  pars 
ascendens  in  front  and  to  the  left,  the  latter  with  the  exception  of  the  spot  where  it  is  crossed 
by  the  radix  mesenterii. 

The  tunica  muscularis  in  detail,  the  tunica  mucosa  in  general,  resembles  that  of  the 
rest  of  the  small  intestine.  But  the  mucous  membrane  possesses  in  the  pars  descendens  certain 
special  structures  in  addition  (see  also  Fig.  635).  In  that  region,  at  the  junction  of  the 
posterior  with  the  left  wall,  it  is  elevated  by  the  ductus  choledochus  to  a  longitudinal  fold 
more  distinct  below,  the  plica  longitudinalis  duodeni;  in  its  lower  part  this  presents  a  small 
projection  upon  which  open  the  ductus  choledochus  and  the  ductus  pancreaticus  [Wirsungi] 
either  close  to  one  another  with  two  openings  or,  when  they  have  previously  united,  by  a 
common  opening.  Somewhat  above  and  in  front  of  this  spot  there  is  constantly  to  be  found 
a  smaller  rounded  elevation,  papilla  duodeni  [Santorini],  with  the  opening  (sometimes  missing) 
of  the  ductus  pancreaticus  accessorius  [Santorini]. 

The  intestinum  tenue  mesenteiriale  (see  Figs.  563  and  640)  by  means  of  numerous 
convolutions  fills  up  the  space  which  is  bounded  on  the  right  by  the  colon  ascendens,  above 
by  the  colon  transversum  and  mesocolon  transversum,  to  the  left  by  the  colon  descendens;  it 
is  shoved  into  the  right  and  left  partly  in  front  of  the  organs  mentioned  and  extends  below 
into  the  cavity  of  the  small  pelvis.  In  the  posterior  wall  of  this  space,  covered  by  the 
peritonaeum,  lie  the  bodies  of  the  two  inferior  lumbar  vertebrae,  the  lower  part  of  the  pars 
descendens  and  the  pars  inferior  duodeni,  the  processus  uncinatus  of  the  pancreas  and  the  large 
abdominal  vessels,  as  well  as,  on  each  side,  parts  of  the  mm.  iliopsoas  et  quadratus  lumborum, 
the  kidney  and  the  ureter.  In  front  and  lateralward  the  smtll  intestine  is  covered  to  a  variable 
extent  by  the  great  omentum  (see  Fig.  639)  and  is  separated  by  this  from  the  peritoneal 
covering  of  the  m.  transversus  abdominis  and  of  the  mm.  recti  abdominis. 
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616.  Portion  of  the  intestinum  jejunum, 

in  part  cut  open  at  the  attachment  of  the  mesentery  and.  spread  out. 

Of  the  intestinum  tenue  mesenteiriale  about  the  upper  half  is  called  the  intestinum 
jejunum  (empty  intestine),  the  lower  is  called  the  intestinum  ileum  (convoluted  intestine);  a 
sharp  limit  between  the  two  however  exists  neither  on  the  external  nor  on  the  internal  surface. 
The  general  arrangement  is  very  frequently  as  follows  (see  Figs.  563,  640  and  641):  the  first 
portion  lies  in  the  regio  hypochondriaca  sinistra  with  two  groups  of  loops,  which  reach  above 
as  far  as  the  flexura  coli  sinistra  and  are  partly  covered  by  the  colon  transversum;  the  intestine 
then  passes  through  the  regio  umbilicalis  turning  into  the  right  half  of  the  body,  curves  around 
there  and  runs  backward  again  across  the  median  plane;  thereupon  it  forms  several  loops  in 
the  left  fossa  iliaca,  extends  to  the  right  again  and  finally  descends  into  the  small  pelvis, 
where  it  fills  up  with  its  loops  the  cavity  which  is  lined  by  the  peritonaeum;  its  terminal 
portion  passes  upward  again,  curves  to  the  right  around  the  margin  of  the  right  m.  psoas 
major  and  passes  in  the  fossa  iliaca  into  the  colon  ascendens  (see  also  Fig.  624).  Deviations 
from  this  course  are  frequent. 

The  external  covering  of  the  intestinum  tenue  mesenteriale  is  formed  by  the  delicate 
tunica  serosa  (peritoneal  coat)  (see  also  Fig.  619),  which  leaves  free  only  a  narrow  strip  where 
the  mesenterium  is  attached  to  the  intestine.  The  second  layer  of  the  wall  consists  of  the 
tunica  muscularis:  this  is  composed  of  a  thinner,  external,  less  complete  longitudinal  layer, 
stratum  longitudinale,  and  of  a  thicker,  internal,  continuous  circular  layer,  stratum  circulare 
(see  Fig.  619).  The  innermost  layer,  tunica  mucosa  (mucous  membrane)  is  separated  from 
the  preceding  by  the  tela  submucosa  (see  Fig.  619).  In  the  duodenum  the  latter  contains 
the  glandulae  duodenales  [Brunneri]  (not  illustrated)  and  throughout  the  whole  length  of  the 
intestine  the  bodies  of  the  noduli  lymphatici;  it  sends  stripe-like  continuations  into  the  plicae 
circulares  [Kerckringi].  The  mucous  membrane  is  of  a  reddish  color  and  presents  the  following 
special  structures: 

a)  Plicae  circulares  [Kerckringi]  (0.  T.  valvulae  conniventes)  (see  also  Fig.  619),  are  con¬ 
stant  folds,  which  are  formed  by  the  mucous  membrane  and  the  tela  submucosa.  They 
are  absent  in  the  pars  superior  duodeni,  appear  in  the  pars  descendens  duodeni  and 
are  especially  numerous  and  large  in  the  pars  inferior  duodeni  and  in  the  upper  third 
of  the  intestinum  jejunum;  farther  on  they  diminish  again  and  are  usually  completely 
absent  in  the  lowermost  portion  of  the  intestinum  ileum.  They  run  approximately  at 
right  angles  to  the  long  axis  of  the  intestine  and  extend  usually  over  only  a  part  of 
the  circumference;  a  number  of  folds  forms  complete  rings  and  others  encircle  the  intestine 
in  a  spiral  turn  (more  rarely  in  several).  In  the  upper  part  of  the  intestine  they  are 
longer  and  higher  than  in  the  lower  part.  The  folds  are  manifoldly  forked;  neighboring 
ones  are  also  frequently  united  with  one  another  by  low,  slender  folds. 
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617  and  618.  Portions  of  the  intestinum  ileum, 

cut  open  at  the  insertion  of  the  mesenterium  and  spread  out. 

(The  upper  figure  shows  an  intestine  with  many  groups  of  lymph  nodules  (Peyer’s  patches), 
the  lower  an  intestine  in  which  the  groups  of  lymph  nodules  are  only  slightly  developed  and 

are  replaced  by  an  increased  number  of  solitary  nodules.) 

b)  Noduli  lymphatici  (lymph  nodules)  (see  also  Figs.  619 — 621)  are  small,  usually  pear- 
shaped  structures,  whose  thick  bodies  are  situated  in  the  tela  submucosa;  the  blunt 
wedge-shaped  apex  of  each  lies  in  the  tunica  mucosa  and  forms  a  (non-villous)  dome-like 
elevation  of  the  surface  of  the  mucous  membrane.  They  are  usually  single  in  the  in¬ 
testinum  jejunum  (noduli  lymphatici  solitarii).  In  the  intestinum  ileum  they  are 
numerous  and  much  higher  and  in  part  are  crowded  together  into  oblong  Peyer’s 
patches  (noduli  lymphatici  aggregati  [ Peyeri J);  these  vary  in  size  but  generally  contain 
from  twenty  to  thirty  nodules;  they  lie  opposite  the  insertion  of  the  mesenterium; 
these  patches  may  be  replaced  in  part  by  an  increased  number  of  solitary  nodules. 
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619.  The  wall  of  the  small  intestine.  Magnification :  3  :  2. 

(Passing  from  above  downward  the  individual  layers  have  been  gradually  removed.) 

c)  Villi  intestinales  (villi  of  the  intestine)  (see  Figs.  620  and  621)  are  small  elevations  (the 
largest  being  1  mm  long)  of  the  surface  of  the  mucous  membrane  which  are  present 
from  the  pylorus  almost  as  far  as  the  free  margin  of  the  valvula  coli  and  are  closely 
crowded  upon  the  plicae  circulares  [Kerckringi]  and  between  them.  They  leave  free  only 
the  domes  of  the  noduli  lymphatici  and  are  somewhat  more  numerous  in  the  upper  than 
in  the  lower  part  of  the  intestine.  In  the  upper  part  of  the  intestine  they  are  also 
much  broader,  more  leaf-like,  in  the  lower  part  more  slender,  cylindrical  or  flattened; 
along  with  these  however  all  possible  intermediate  forms  occur. 

d)  Glandulae  intestinales  [ Lieberkuehni]  (0.  T.  crypts  of  Lieberkuehn)  (not  illustrated) 
are  tube-like  glands  which  are  studded  over  the  mucous  membrane  perpendicularly  to 
the  surface  throughout  the  whole  extent  of  the  small  and  large  intestines.  With  the 
hand-lens  their  mouths  are  visible  as  small  openings  (see  Figs.  620,  621  and  628). 

e)  Glandulae  duodenales  [Brunneri ]  (Brunner’s  glands  of  duodenum)  (not  illustrated) 
are  glands  which  are  found  in  the  duodenum  only;  the  main  bodies  of  the  glands  are 
situated  in  the  tela  submucosa  while  the  ducts  extend  between  the  glandulae  intesti¬ 
nales  [Lieberkuehni]  through  the  tunica  mucosa  to  its  surface.  The  glands  are  largest 
and  most  numerous  in  the  pars  superior  duodeni;  farther  on  they  gradually  become 
less  numerous  and  vanish  entirely  at  the  level  of  the  flexura  duodenojejunalis. 

The  large  or  thick  intestine  (intestinum  crassum)  (see  Figs.  640 — 642),  following 
upon  the  small  intestine,  is  the  most  variable  portion  of  the  digestive  tube.  It  begins  as  the 
intestinum  caecum  in  the  fossa  iliaca  dextra,  surrounds  a  part  of  the  peritoneal  cavity  and  the 
small  intestine  with  a  large  loop,  which  ends  in  the  fossa  iliaca  sinistra  and  in  which  we 
distinguish  an  ascending  (colon  ascendens),  a  transverse  (colon  transversum)  and  a  descending 
limb  (colon  descendens).  Its  terminal  portion  (colon  sigmoideum)  hangs  as  a  loop  generally 
down  into  the  cavity  of  the  small  pelvis  (see  p.  544)  and  goes  over  in  front  of  the  sacrum  into 
the  rectum.  It  is  on  an  average  about  1  Yt  metres  long.  The  portion  from  the  caecum  to  the 
rectum  is  called  the  colon  (griping  intestine). 
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620  and  621.  Villi  of  the  small  intestine, 

from  the  upper  part  of  the  intestine.  from  the  lower  part  of  the  intestine. 

Magnification:  12  :  1. 

The  large  intestine  is  characterized  (see  Figs.  622,  623  and  625)  by  the  fact  that  its 
surface  is  not  smoothly  cylindrical  but  presents  a  nodular  appearance  due  to  three  rows  of 
irregular,  flask-like  projections,  haustra  coli.  These  rows  of  haustra  are  separated  from  one 
another  by  three  band-like  strips  of  the  longitudinal  muscle  (see  p.  545),  taeniae  coli,  which 
run  in  the  long  axis  of  the  intestine,  but  they  are  besides  individually  further  subdivided  by 
furrows  of  varying  depth  which  correspond  to  sickle-shaped  folds  on  the  surface  of  the  mucous 
membrane,  the  plicae  semilunar  es  coli.  The  diameter  of  the  large  or  thick  intestine  is  larger 
than  that  of  the  small  intestine,  but  diminishes  gradually  toward  its  termination.  The 
distention  of  the  large  intestine  with  faeces  usually  diminishes  from  the  caecum  toward  the 
rectum,  so  that  the  colon  descendens  is  usually  empty  and  collapsed ;  the  colon  sigmoideum  is, 
on  the  contrary,  often  distended  by  gas  or  faeces. 

The  intestinum  caecum  (blind  gut)  (see  Figs.  622 — 625)  is  the  blind-sac-like 
portion  of  the  large  intestine  situated  below  the  opening  of  the  intestinum  ileum  into  the 
large  intestine.  Its  upper  boundary  is  indicated  externally  by  a  deep  incomplete  groove  which 
surrounds  the  intestine  at  the  level  of  this  opening  and  to  which  internally  the  frenula  valvulae 
coli  correspond.  The  contracted  caecum  (see  Fig.  623)  forms  a  kink  in  this  furrow  with  the 
colon  ascendens,  so  that  it  runs  to  the  left,  downward  and  backward;  its  haustra  are  but  little 
marked  and  it  has  the  shape  of  a  wedge,  from  the  apex  of  which  the  processus  vermiformis 
goes  off  with  more  or  less  distinct  narrowing,  at  first  in  the  direction  of  the  main  tube.  The 
distended  caecum  (see  Figs.  622,  624,  625  and  647)  forms  a  less  marked  kink  with  the 
coion  ascendens  and  is  directed  downward  and  a  little  to  the  left.  It  is  approximately  hemi¬ 
spherical  in  shape  and  has  well  marked  haustra.  The  processus  vermiformis  goes  off  directly 
from  the  medial  part  of  the  posterior  wall.  The  three  taeniae  coli  extend  toward  the  beginning 
of  the  processus  vermiformis;  in  the  contracted  intestine  they  converge  gradually  as  they 
approach,  in  the  distended  they  meet  one  another  in  the  form  of  a  T. 

,  The  processus  vermiformis  (0.  T.  vermiform  appendix)  (see  Figs.  622 — 625  and  647) 

is  a  narrow,  generally  cylindrical*  hollow,  blind-ending  appendix. of  the  intestinum  caecum,  the 
length,  curvature  and  position  of  which  vary  extraordinarily;  it  is  on  an  average  8 Yi  centimetres 
long.  From  its  origin  behind  and  beneath  the  termination  of  the  small  intestine  it  runs  straight 
or  tortuous  toward  the  small  pelvis  or  upward  behind  the  caecum  or  to  the  left  and  upward 
behind  the  small  intestine,  or  often  in  some  other  direction.  Its  position  varies  correspond¬ 
ingly;  it  is  covered  in  its  course  partly  or  entirely  by  the  caecum.  It  is  covered  externally  by 
a  continuous  layer  of  longitudinal  muscle.  The  processus  vermiformis  often  becomes  partly  or 
entirely  obliterated  in  the  later  years  of  life. 


540 


Large  or  Thick  Intestine. 


. 


Colon  ascendens 


Taenia  mesocoliea - 


Intestinum 

ileum  - 1- 


Processus 

vermiformis 


- 


>  Haustra  coli 


—  Taenia  omentalis 


Intestinum  caecum 


622.  Caecum,  distended, 

viewed  from  behind,  after  removal  of  the  peritoneal  coat. 


Position  of  the  caecum  (see  Figs.  640 — 642).  The  caecum  rests  in  the  fossa  iliaca 
dextra  directly  upon  the  fascia  iliaca,  separated  by  this  from  the  m.  iliopsoas:  When  it  is  full 
its  lower  end  lies  just  over  the  lateral  half  of  the  right  ligamentum  inguinale;  its  right  wall  is 
in  contact  with  the  lateral  wall  of  the  abdominal  cavity;  its  anterior  wall  is  overlapped  below 
and  to  the  left  by  small  intestines  and  is  directly  in  contact  above  and  to  the  right  with  the 
anterior  abdominal  wall;  its  left  wall  may  reach  the  left  margin  of  the  right  m.  psoas  major 
and  the  right  vasa  iliaca  externa.  In  the  contracted  condition  the  lower  end  does  not  reach  so 
far  downward  and  the  anterior  wall  is  completely  covered  in  front  by  loops  of  small  intestine. 

The  wall  of  the  caecum  consists  like  that  of  the  whole  of  the  large  intestine  of  tunica 
serosa,  tunica  muscularis,  tela  submucosa  and  tunica  mucosa. 

The  tunica  serosa  (peritoneal  coat)  (see  Figs.  624  and  647)  covers  the  caecum  and  the 
vermiform  appendix  almost  completely  in  by  far  the  majority  of  cases;  it  leaves  free  only  a 
narrow  strip  which  extends  from  the  orifice  of  the  small  intestine  to  near  the  tip  of  the  vermi¬ 
form  process  (see  p.  565)  and  along  this  the  mesenteriolum  processus  vermiformis  is  attached 
to  the  intestine.  Sometimes  only  the  inferior  portion  of  the  posterior  wall  is  covered  by  the 
peritonaeum ;  the  upper  part  then  has  the  same  relations  as  the  colon  ascendens. 

The  tunica  muscularis  resembles  that  of  the  rest  of  the  large  intestine  (see  p.  545). 
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623.  Caecum,  contracted, 

viewed  from  behind,  after  removal  of  the  peritoneal  coat. 

Wall  of  the  caecum  (continued): 

The  tunica  mucosa  (mucous  membrane)  (see  Figs.  G24  and  625)  presents  fossa-like 
depressions  which  correspond  to  the  haustra,  and  plicae  semilunares  which  correspond  to  the 
constrictions  on  the  external  surface.  The  funnel-shaped  opening  of  the  processus  vermiformis 
is  sometimes  surrounded  on  the  left  and  above  by  a  sickle-shaped  fold  of  mucous  membrane 
(valvula  processus  vermiformis).  At  the  upper  limit  of  the  caecum  in  the  posterior  part  of 
the  left  wall  lies  the  opening  of  the  small  intestine  within  the  valvula  coli  (valve  of  the  large 
intestine).  In  the  formation  of  this  the  terminal  portion  of  the  small  intestine  is  invaginated 
into  the  cavity  of  the  large  intestine  (see  Fig.  625),  its  external  wall  being  fused  for  a  certain 
distance  with  that  of  the  large  intestine.  There  thus  arise  two  high  folds  formed  bv  the  walls 
of  the  small  and  large  intestines,  the  labium  superius  and  labium  inferius  of  the  valvula  coli, 
of  which  the  lower  may  be  shorter  than  the  upper.  Both  folds  go  over  into  one  another  at  their 
ends  and  surround  the  opening  of  the  small  intestine  proper  by  their  projecting  margins.  This 
opening  is  slit-shaped  and  its  longitudinal  diameter  is  usually  directed  from  the  left  and  above 
to  the  right  and  downward.  From  the  point  of  union  of  the  two  folds  there  goes  off  in  front 
and  behind  a  high  fold  of  mucous  membrane  of  the  large  intestine,  the  frenulum  valvulae  coli ; 
the  two  frenula  have  in  common  with  the  labium  superius  a  sickle-like  form,  run  from  the 
left  and  above  to  the  right  and  downward  and  extend  over  more  than  half  the  circumference 
of  the  intestine;  the  posterior  frenulum  is  the  longer  and  broader.  They  correspond  to  the  deep 
furrow  on  the  outer  surface  at  the  level  where  the  caecum  forms  a  kink  with  the  large  in¬ 
testine  (see  p.  539).  The  valve  of  the  large  intestine  is  said  to  be  always  insufficient  in  the 
newly  born,  in  children  and  adults  it  is  normally  sufficient.  Regarding  the  mucous  membrane 
see  farther  p.  545. 
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624.  Caecum,  distended,  in  situ, 

partly  opened  from  in  front. 

(The  anterior  abdominal  wall  has  been  reflected  to  the  right  and  downward;  the  small  intestines 

have  in  large  part  been  removed.) 

The  colon  ascendens  (see  also  Figs.  640—643)  begins  at  the  frenula  valvulae  coli 
as  the  direct  continuation  of  the  caecum;  it  passes  upward  and  somewhat  backward  from  the 
fossa  iliaca  dextra  in  front  of  the  posterior  part  of  the  crista  iliaca  to  the  anterior  surface  of 
the  m.  quadratus  lumborum  dexter  and  then  turns  again  somewhat  forward  to  go  over  at  the 
inferior  pole  of  the  right  kidney  through  the  flexura  coli  dextra  into  the  colon  transversum. 
Its  right  wall  touches  the  lateral  wall  of  the  abdomen;  its  anterior  wall  in  the  contracted 
condition  is  completely,  in  the  distended  condition  only  partly,  covered  by  loops  of  the  small 
intestine  and  elsewhere  is  in  contact  with  the  anterior  abdominal  wall;  its  left  wall  is  bounded 
partly  by  the  m.  psoas  major,  partly  by  loops  of  small  intestine. 

The  flexura  coli  dextra  (0.  T.  hepatic  flexure  of  the  colon)  (see  Figs.  642,  643  and  645) 
reaches  either  only  from  below  to  the  inferior  pole  of  the  right  kidney  or  covers  the  latter  for 
some  distance  and  is  in  contact  in  front  and  above  with  the  impressio  colica  of  the  liver. 
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625.  Valve  of  the  large  intestine  (valvula  coli) 

and  neighboring  pieces  of  intestine,  cut  through,  viewed  from  in  front. 

The  colon  transversum  (transverse  colon)  (see  Figs.  642  and  645)  runs  out  to  tho 
left  and  somewhat  upward  from  the  flexura  coli  dextra  over  the  median  plane  in  a  curve  convex 
forward  and  at  the  same  time  somewhat  downward  and  goes  over  just  at  the  right  of  the 
extremitas  inferior  of  the  spleen  through  a  sharp  curve  (flexura  coli  sinistra)  into  the  colon 
descendens  (see  Fig.  644);  it  is  often  markedly  curved  downward.  In  its  course  it  is  bounded 
above  by  the  impressio  colica  of  the  liver,  the  body  of  the  gall  bladder  and  the  curvatura 
ventriculi  major;  it  lies  in  front  of  the  pars  descendens  duodeni,  the  pancreas,  the  pars  ascendens 
duodeni  and  the  upper  part  of  the  left  kidney;  on  its  inferior  surface  lie  loops  of  the  intestinum 
jejunum,  the  latter  being  on  the  left  also  shoved  upward  and  partly  behind  it;  its  anterior 
surface  (see  Figs.  640  and  649)  is  covered  by  the  omentum  majus  and  by  this  separated  from 
the  anterior  abdominal  wall  and  (on  the  left)  from  the  diaphragm. 

The  flexura  coli  sinistra  (0.  T.  splenic  flexure  of  the  colon)  makes  a  sharper  bend  than 
the  flexura  coli  dextra  and  lies  in  front  of  the  upper  part  of  the  lateral  margin  of  the  left 
kidney,  regularly  higher  and  farther  dorsalward  than  the  right;  it  reaches  as  far  as  the  spleen 
(see  p.  554)  and  may  when  the  stomach  is  empty  reach  as  far  as  the  left  dome  of  the  diaphragm. 

The  colon  descendens  (see  Figs.  641  and  642)  runs,  in  a  curve  which  is  slightly 
convex  backward  and  lateralward,  to  the  inferior  pole  of  the  left  kidney  and  then  downward 
and  forward  on  the  lateral  surface  of  the  m.  psoas  major  in  front  of  the  m.quadratus  lumborum, 
the  posterior  part  of  the  crista  iliaca  and  the  m.iliacus  to  the  fossa  iliaca  sinistra;  there  it  bends 
around  and  extends  parallel  to  and  above  the  lig.  inguinale  sinistrum  to  the  right,  downward 
and  forward,  in  front  of  the  m.  iliopsoas  until  it  is  in  front  of  the  vasa  iliaca  externa  and 
the  left  ductus  deferens  (in  the  male,  the  ligamentum  teres  uteri  in  the  female);  in  that 
situation  it  goes  over  into  the  colon  sigmoideum  (see  also  Fig.  648).  It  is  bounded  above  and 
on  the  left  by  the  lateral  wall  of  the  abdomen ;  below,  its  anterior  wall  may  lie  partly  against 
the  anterior  abdominal  wall,  otherwise  it  is  overlapped  by  loops  of  small  intestine  (see  Fig.  640). 
It  is  much  longer  than  the  colon  ascendens. 
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626.  Rectum,  after  removal  of  the  peritonaeum,  viewed  from  in  front. 

The  colon  sigmoideum  (0.  T.  sigmoid  flexure  of  the  colon)  (see  Figs.  642  and  648) 
forms  between  the  colon  descendens  and  the  rectum  a  movable  loop  of  variable  length  consisting 
of  two  limbs  running  nearly  parallel  to  one  another.  This  either  hangs  down  into  the  small  pelvis 
and  lies  upon  the  left  and  posterior  wall  of  the  same,  or  it  passes  directly  upward  or  obliquely  to 
the  right  and  upward;  the  latter  position  is  especially  frequent  in  the  new  born.  The  colon  sig¬ 
moideum  is  usually  overlapped  by  loops  of  small  intestine.  At  its  termination  it  goes  over,  in  a 
curve  or  straight,  in  front  of  the  3rü  sacral  vertebra  in  the  median  plane  into  the  rectum.  The 
junction  is  indistinct  and  only  recognizable  by  the  fact  that  the  haustra  which  are  indistinctly 
marked  but  still  recognizable  in  the  colon  sigmoideum  stop  altogether,  and  that,  of  the  three 
taeniae,  the  omentalis  and  the  libera  unite  in  order  to  form  the  anterior  strengthening  band  of 
the  longitudinal  muscle  of  the  rectum  while  the  taeniamesocolica  goes  over  into  the  posterior  band. 

Wall  of  the  large  or  thick  intestine. 

The  timica  serosa  (peritoneal  coat),  after  development  has  been  completed,  covers  only 
the  anterior,  lateral  and  medial  walls  of  the  colon  ascendens  and  descendens,  the  posterior  wall 
being  left  free  to  a  variable  extent.  The  colon  transversum  is  almost  completely  covered  by  it, 
being  free  from  it  only  along  the  taenia  mesocolica  where  the  mesocolon  transversum  is  attached, 
and  along  the  taenia  omentalis,  where  the  omentum  majus  goes  off.  The  colon  sigmoideum 
behaves  similarly  to  a  loop  of  small  intestine  and  there  remains  only  a  narrow  strip  uncovered 
by  peritonaeum  where  tue  mesocolon  sigmoideum  is  attached.  Along  the  whole  large  intestine 
are  found  variably  developed  lobe-like  fatty  duplicatures  of  the  tunica  serosa,  appendices 
epiploicae;  they  are  usually  situated  near  the  taeniae  (see  Figs.  647  and  648). 
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627.  Rectum,  opened,  viewed  from  in  front. 

(A  strip  has  been  cut  out  of  the  anterior  wall.  The  mucous  membrane  has  been  partly  dissected  off.) 

Wall  of  the  large  or  thick  intestine  (continued): 

Tunica  muscularis:  the  stratum  longitudinale  is  limited  to  three  strips  which  are  called 
the  taeniae  coli  (see  Figs.  622 — 624,  641  and  642).  On  the  colon  ascendens,  colon  descendens 
and  colon  sigmoideum  the  taenia  libera  is  placed  anteriorly,  the  taenia  mesocolica  posteriorly 
and  medianward  and  the  taenia  omentalis  posteriorly  and  lateralward;  on  the  colon  transversum 
the  taenia  libera  lies  below  (see  Figs.  641  and  646),  the  taenia  mesocolica  behind,  the  taenia  omen¬ 
talis  in  front  and  above.  The  stratum  circulare  is  uninterrupted  and  is  somewhat  strengthened  at 
the  plicae  sigmoideae.  The  thickness  of  the  musculature  increases  somewhat  from  above  downward. 

The  tunica  mucosa  is  connected  with  the  tunica  muscularis  by  the  connective  tissue  of 
the  tela  submucosa  and  is  elevated  into  large  sickle-shaped  folds,  plicae  semilunares  coli  (see 
p.  539).  Its  finer  structure  agrees  with  that  of  the  upper  part  of  the  rectum  (see  p.  547). 
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628.  Mucous  membrane 

of  the  rectum  (upper  part),  view¬ 
ed  from  the  surface.  Magnification:  12:1. 
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section  through  the 
pars  analis  recti. 


•  The  rectum  (intestinum  rectum)  (see  Figs.  Magnification*  2  •  1 

626,  627,  642,  708,  709,  718  and  720)  is  the 

terminal  portion  of  the  digestive  tube  which  extends  from  the  colon  sigmoideum  through  the 
inferior  wall  of  the  small  pelvis  to  the  inferior  opening,  the  anus.  It  is  about  16  cm  long  and 
runs  in  the  median  plane  at  first  downward  and  backward,  and  extends  forward  and  downward 
directly  in  front  of  the  sacrum  and  coccyx  in  a  curve  which  is  concave  forward  and  upward,  the 
flexura  sacralis,  as  far  as  the  facies  posterior  of  the  prostata  (in  the  male,  the  lower  part  of  the 
posterior  vaginal  wall  in  the  female);  thence  it  goes  downward  and  backward  in  a  markedly 
curved  arch  convex  in  front,  the  flexura  perinealis.  It  is  covered  above  in  front  and  laterally  by 
peritonaeum;  the  lines  of  reflection  of  the  peritonaeum  then  gradually  turn  forward  and  leave 
the  lateral  walls  uncovered.  From  the  anterior  wall  in  the  region  of  the  right  plica  transversals 
recti  (see  p.  547),  the  peritonaeum  in  the  male  is  reflected  upon  the  bladder  at  the  level  of  the 
mouths  of  the  ureters  and  thus  lines  a  fossa,  the  excavatio  rectovesicalis  (see  p.  615);  in  the 
female  it  turns  to  the  posterior  wall  of  the  vagina  at  the  level  of  the  orificium  externum  uteri 
and  forms  the  excavatio  rectouterina  [cavum  Douglasi]  (see  p.  623).  In  this  portion  of  its 
course  the  rectum  is  covered  above  by  loops  of  small  intestine  or  by  the  colon  sigmoideum ;  below, 
its  anterior  wall  lies  in  the  male  on  the  posterior  surface  of  the  bladder  when  the  latter  is 
distended,  in  the  female  on  the  uterus.  Beneath  the  site  of  reflection  of  the  peritonaeum  the 
anterior  wall  in  the  male  lies  against  the  fundus  vesicae,  the  ductus  deferentes  and  vesiculae 
seminales  as  well  as  the  facies  posterior  prostatae,  in  the  female  against  the  posterior  wall  of 
the  vagina.  The  rectum  then  turns  away  from  these  structures  backward  and  downward,  and  is 
surrounded  a  little  above  the  anus  by  the  fibres  of  the  mm.  levatores  ani  and  sphincter  ani 
externus.  In  the  frontal  direction  also  it  often  presents  curves,  produced  by  lateral  furrows, 
which  correspond  to  the  plicae  transversales  recti  (see  p.  547).  The  middle  portion  is  rarely 
entirely  empty;  it  is  often  on  the  contrary  the  site  of  a  spindle-shaped  distention,  the  ampulla 
recti.  The  lowest  portion  surrounded  by  the  mm.  levatores  ani  and  the  mm.  sphincteres,  corre¬ 
sponding  to  the  pars  analis  recti  (see  p.  547)  is  always  found  empty  and  contracted,  and 
represents  the  canalis  analis  the  narrow,  the  slit-like  lumen  of  which  lies  in  the  median  plane. 

Wall  of  the  rectum.  Tunica  muscularis  (see  also  Fig.  626).  The  stratum  longitudinale 
covers  the  whole  surface  but  forms  in  front  and  behind  a  stronger  and  shorter  band  of  fibres  (see 
p.  544);  only  in  the  lower  part  of  the  ampulla  is  the  distribution  more  even.  A  band  of  smooth 
muscle  fibres  which  arise  from  the  lig.  sacrococcygeum  anterius,  m.  rectococcygeus  (see  Figs.  723 
to  725)  is  mixed  with  them  on  the  posterior  surface.  The  longitudinal  fibres  interweave  below 
with  the  fibres  of  the  mm.  levatores  ani  and  go  partly  to  the  skin.  The  stratum  circulare  is 
emphasized  in  the  base  of  each  plica  transversalis ;  at  the  inferior  end  it  is  concentrated  gradually 
to  form  the  m.  sphincter  ani  internus  and  reaches  as  far  as  the  junction  with  the  external  skin. 
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Wall  of  the  rectum  (continued).  The  tunica  mucosa  (mucous  membrane )  (see  Figs.  627 
and  628)  is  separated  from  the  tunica  muscularis  by  the  connective  tissue  of  the  tela  submucosa. 
It  forms  in  the  distended  rectum  in  common  with  this  (and  a  band  of  the  circular  muscle 
layer)  usually  two  sickle-shaped  transverse  folds,  plicae  transversales  recti,  which  surround 
more  than  half  the  circumference  of  the  tube;  of  these  two  folds  the  lower,  larger  one,  6 — 6,5  cm 
above  the  anus,  lies  on  the  right  (see  Figs.  709  and  719),  the  upper  one  9 — 10  cm  above  the 
anus  on  the  left;  a  third  is  often  present  on  the  left  below  them  about  4  cm  above  the  anus. 
Below  the  ampulla  recti  project  5 — 10  longitudinal  folds  of  the  mucous  membrane,  colomnae 
rectales  [Morgagnii] ,  which  contain  bundles  of  longitudinal  muscles.  They  become  higher  and 
broader  below  and  each  unites  with  the  two  neighboring  ones  by  means  of  arch-like  folds  which 
help  to  bound  fossa-like  depressions  open  above,  the  sinus  rectales.  The  next  zone,  annulus 
haemorrhoidalis,  reaches  below  as  far  as  the  line  from  which  on  hairs,  sebaceous  glands  and 
glandulae  circumanales  appear;  it  bounds  the  anus,  is  fairly  smooth  when  distended,  but  at 
other  times  presents  a  circular  ridge  due  to  the  bulging  of  the  m.  sphincter  ani  internus  and 
indentations  corresponding  to  radial  folds  streaming  out  to  the  skin  (see  Fig.  722).  At  the 
mucous  membrane  of  the  annulus  haemorrhoidalis  and  somewhat  above  it  can  often  be  seen 
ampulla-like  dilatations  of  the  venous  plexus  haemorrhoidalis  internus  which  may  develop  into 
flask-shaped  projections,  haemorrhoidal  tumors  ( varices  haemorrhoidales).  The  region  of  the 
columnae  rectales,  the  sinus  rectales  and  the  annulus  haemorrhoidalis  is  as  whole  designated  the 
pars  analis  recti.  The  mucous  membrane  in  the  upper  part  has  the  same  structure  as  in  the  large 
intestine;  it  is  whitish,  contains  numerous  tube-like  glandulae  intestinales  [Lieberkuehni] 
running  perpendicularly  to  the  surface,  the  openings  of  which  are  visible  as  small  holes  with  the 
aid  of  a  hand-lens  (see  Fig.  628)  and  between  them  are  scattered  lymph  nodules,  noduli  lympha- 
tici,  the  domes  of  which  project  somewhat  above  the  surface  (see  Fig.  627).  The  mucous  mem¬ 
brane  of  the  annulus  haemorrhoidalis  changes  somewhat  in  structure  and  mediates  the  gradual 
transition  to  the  external  skin. 
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The  liver  (hepar)  (see  also  Figs.  630  and  632)  is  a  large,  reddish-brown  gland,  almost 
2  kilo  in  weight,  approximately  wedge-shaped,  which  is  situated  for  the  most  part  to  the  right 
of  the  median  plane  in  the  regio  hypochondriaca  dextra  and  in  the  regio  epigastrica,  a  small 
part  however  reaching  over  into  the  regio  hypochondriaca  sinistra.  It  presents  for  examination 
five  surfaces,  a  right,  an  anterior  and  a  superior  which  together  form  the  facies  superior,  a 
posterior,  facies  posterior,  and  an  inferior,  facies  inferior.  The  facies  superior  and  inferior 
meet  in  the  sharpened  margo  anterior;  on  the  right  side  this  presents  a  shallow  indentation, 
in  which  the  fundus  of  the  gall  bladder  is  visible,  on  the  left  side  a  sharper  notch,  the  incisura 
umbilicalis.  This  notch  and  a  fold  of  peritonaeum  running  upward  from  it  on  the  facies  superior 
separate  a  larger,  right  lobe,  lobus  hepatis  dexter,  from  a  smaller,  left,  variable  lobus  hepatis 
sinister.  On  the  inferior  and  posterior  surfaces,  the  loft  lobe  is  bounded  by  the  correspondingly 
directed  fossa  sagittalis  sinistra,  while  a  medial  region  is  marked  off  from  the  right  lobe  by 
the  fossae  sagittales  dextrae,  approximately  parallel  to  it;  this  medial  region  is  divided  by  the 
transversely  placed  porta  hepatis  into  the  lobus  quadratus  and  the  lobus  caudatus  [Spigeli]. 
The  right  surface  is  approximately  rectangular  and  everywhere  somewhat  convex;  it  goes  over 
gradually  into  the  anterior,  superior  and  posterior  surfaces;  with  the  inferior  it  helps  to  form 
the  margo  anterior.  The  anterior  surface  is  approximately  triangular  and  smooth;  it  is  not 
sharply  limitable  from  the  superior  surface  and  with  the  inferior  surface  it  forms  the  margo 
anterior.  The  superior  surface,  like  the  right  and  (for  the  most  part)  the  anterior,  lies  directly 
against  the  diaphragm  and  is  curved  corresponding  to  the  shape  of  that  structure;  it  reaches 
somewhat  higher  up  on  the  right  than  on  the  left  and  between  is  slightly  depressed  (impressio 
cardiaea);  it  meets  the  posterior  surface  in  a  blunt  margin.  The  facies  posterior  is  approxi¬ 
mately  rectangular-triangular,  and  is  uneven.  It  is  curved  so  as  to  be  convex  on  the  right 
side  where  it  is  formed  by  the  right  lobe  of  the  liver;  passing  to  the  left  there  then  follows 
the  superior  fossa  sagittalis  dextra  as  a  flat  furrow,  fossa  venae  cavae,  which  is  filled  up  by 
the  v.  cava  inferior;  it  helps  to  bound  below  the  triangular  fossa  situated  to  the  right,  namely 
the  impressio  suprarenalis,  for  the  glandula  suprarenalis  dextra. 
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632.  Liver  with  lines  of  reflection  of  the  peritonaeum,  from  below  and  behind. 

Liver  (continued).  To  the  facies  posterior  belongs  farther  the  quadrangular,  oblong 
lobus  caudatus,  the  long  axis  of  which  is  placed  vertically  and  lies  upon  the  right  crus  mediale 
diaphragmatis.  To  the  left  of  this  follows  the  upper  part  of  the  fossa  sagittalis  sinistra,  the 
fossa  ductus  venosi,  which  extends  for  a  variable  distance  in  front  of  the  lobus  caudatus  and 
in  its  depth  contains  the  cord-like  ligamentum  venosum  [Arantii],  the  obliterated  ductus 
venosus  (see  p.  491).  Near  the  upper  part  of  this  fossa,  on  the  left  lobe  of  the  liver,  the  groove- 
like  impressio  oesophagea  (for  the  pars  abdominalis  oesophagi)  runs  downward  and  to  the  left. 
The  facies  inferior  is  very  irregular  and  runs  obliquely  forward,  downward  and  to  the  right; 
it  is  bounded  behind  on  the  right  at  the  posterior  surface  by  a  blunt  margin,  on  the  left  at  the 
upper  by  a  sharper  margin,  the  continuation  of  the  margo  anterior.  The  right  lobe  presents  in 
front  a  flat  depression,  impressio  colica,  for  the  flexura  coli  dextra  and  the  colon  transversum; 
behind  it  on  the  right  lies  the  oblong  impressio  renalis  for  the  right  kidney  and  to  the  left  of  it 
the  flatter  impressio  duodenalis  for  the  pars  descendens  duodeni.  Thence,  in  front  of  the  fossa 
venae  cavae  and  behind  the  fossa  vesicae  felleae,  a  strip  of  liver  substance,  the  processus 
caudatus,  extends  to  the  left  to  the  inferior  margin  of  the  lobus  caudatus;  to  the  left  of  it 
projects  downward  a  flat  process  of  the  latter,  the  processus  papillaris.  Directly  in  front  of 
these  structures  lies  the  porta  hepatis  and  in  front  of  it  the  lobus  quadratus,  which  is  slightly 
concave  for  the  pars  superior  duodeni,  impressio  duodenalis,  and  the  pars  pylorica  of  the 
stomach.  On  the  right  this  lobe  is  bounded  by  the  flat  inferior  fossa  sagittalis  dextra,  the 
fossa  vesicae  felleae,  which  is  completely  hidden  by  the  gall  bladder,  on  the  left  by  the  inferior 
part  of  the  fossa  sagittalis  sinistra,  the  harrow  fossa  venae  umbilicalis,  in  which  is  situated 
the  cord-like  ligamentum  teres  hepatis,  the  obliterated  v.  umbilicalis  (see  p.  491).  On  the  left 
lobe  of  the  liver  near  the  processus  papillaris  can  be  seeft  a  larger  projection,  the  tuber  omen- 
tale,  which  adjoins  the  omentum  minus;  it  is  surrounded  by  a  deep  and  broad  groove,  impressio 
gastrica,  in  which  the  stomach  comes  into  contact  with  the  liver. 
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Liver  (continued)  (see  Figs. 630— 632).  The  posterior 
part  of  the  sharpened  edge  of  the  left  lobe  not  infrequently 
presents  a  flat  appendix  of  variable  size,  composed  of  con¬ 
nective  tissue,  the  appendix  fibrosa  hepatis;  it  is  the  rem¬ 
nant  of  the  liver  substance  present  there  in  the  new-born 
and  later  still  contains  parts  of  the  bile  ducts,  the  vasa 
aberrantia  hepatis  (not  illustrated),  and  blood  vessels. 

The  liver  completely  fills  up  the  dome  of  the  diaphragm  on  the  right  side,  only  partly 
on  the  left,  and  is  in  contact  with  this  muscle  in  the  largest  part  of  the  facies  superior  and 
posterior.  It  is  covered  to  a  large  extent  by  the  lower  ribs;  its  anterior  surface  lies  directly 
in  contact  with  the  anterior  abdominal  wall  (see  Fig.  642)  only  in  the  regio  epigastrica 
above  a  line  which  extends  between  the  anterior  ends  of  the  right  9th  or  10th  and  the  left  8th 
costal  cartilage;  the  incisura  umbilicalis  is  situated  somewhat  to  the  right  of  the  median  plane. 
The  facies  inferior  is  in  close  contact  with  various  abdominal  organs  all  of  which  leave  im¬ 
pressions  upon  it  (see  these,  p.  549).  Beneath  the  processus  caudatus  is  situated  the  foramen 
epiploicum  [Winslowi]. 

The  liver  is  for  the  most  part  covered  by  the  tunica  serosa  (peritoneal  coat).  Only  the 
posterior  surface  of  the  right  lobe,  a  triangular  field  on  the  upper  surface  in  front  of  the  lobus 
caudatus,  the  porta  hepatis,  the  fossae  sagittales  and  two  additional  narrow  strips  remain  free 
from  it;  of  the  latter  one  extends  from  the  incisura  umbilicalis  upward  to  the  triangular  area 
mentioned  and  is  situated  at  the  starting  point  of  the  ligamentum  falciforme  hepatis,  while  the 
other  runs  from  the  triangular  area  to  the  left  as  far  as  the  appendix  fibrosa,  and  serves  as  an 
origin  for  the  left  portion  of  the  ligamentum  coronarium  hepatis  and  the  ligamentum  trianguläre 
sinistrum.  From  the  fossa  ductus  venosi  and  the  porta  hepatis  the  omentum  minus  goes  off. 

At  the  porta  hepatis  the  branches  of  the  v.  portae  and  the  a.  hepatica  enter  the  liver 
and  the  branches  of  the  ductus  hepaticus  leave  it,  while  the  vv.  hepaticae  leave  the  liver  on 
the  upper  surface  in  the  neighborhood  of  the  fossa  venae  cavae. 

A  sagittal  plane  passing  through  the  v.  cava  inferior  and  the  fundus  of  the  gall  bladder 
divides  the  liver  into  two  parts  of  almost  equal  weight  and  separates  fairly  exactly  the  domains 
of  the  right  and  left  branches  of  the  v.  portae,  of  the  a.  hepatica  and  of  the  ductus  hepaticus. 
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635.  Excretory  ducts  of  the  liver  and  pancreas, 

viewed  from  in  front. 

(In  the  pancreas  the  ducts  have  been  dissected  out;  the  duodenum  has  been  partly  opened; 
of  the  liver  only  the  right  lobe  has  been  retained  and  it  has  been  pressed  somewhat  aside.) 

The  ductus  hepaticus  (see  also  Figs.  632  and  633),  the  excretory  duct  of  the  liver,  begins 
in  the  porta  hepatis  by  the  union  of  a  right  and  a  left  branch.  It  runs  downward  in  the  liga- 
mentum  hepatoduodenale  to  the  right  of  the  a.  hepatica  propria  and  in  front  of  the  v.  portae  and 
soon  unites  at  an  acute  angle  with  the  ductus  cysticus  to  form  the  ductus  choledochus  (vide  infra). 

The  gall  bladder  ( vesica  fellea)  (see  also  Figs.  632 — 634,  642 — 645)  is  an  oblong, 
pear-shaped  sac,  which  is  fastened  by  loose  connective  tissue  in  the  fossa  vesicae  felleae  of  the 
liver.  When  the  bladder  is  full,  its  broad,  blind  and  rounded  end,  fundus  vesicae  felleae,  pro¬ 
jects  somewhat  beyond  the  margo  anterior  of  the  liver  and  comes  in  contact  with  the  anterior 
abdominal  wall  just  medianward  from  the  anterior  extremity  of  the -9th  costal  cartilage  of  the 
right  side.  From  the  fundus  the  corpus  vesicae  felleae  extends  upward,  backward  and  some¬ 
what  to  the  left  and  narrowing  suddenly  (collum  vesicae  felleae)  goes  over  at  the  right  side 
of  the  porta  hepatis  into  the  ductus  cysticus.  The  gall  bladder  comes  into  contact  below  with 
the  colon  transversum  and  behind  with  the  pars  descendens  duodeni.  The  fundus  and  the 
posterior,  inferior  surface  possess  a  peritoneal  coat,  tunica  serosa.  The  wall  consists  of  a 
delicate  layer  of  mostly  circular  muscle  fibres,  tunica  muscularis,  and  a  mucous  membrane, 
tunica  mucosa,  from  which  project  numerous  ridges,  plicae  tunicae  mucosae,  arranged  in  the 
form  of  a  network.  The  ductus  cysticus  leaves  the  bladder  with  a  marked  downward  bend, 
extends  downward  and.  to  the  left  and  after  a  short  course  joins  the  ductus  hepaticus;  its 
mucous  membrane  presents  a  series  of  folds,  which  are  arranged  in  the  form  of  a  spiral 
(valvula  spiralis  [Heisteri]),  and  which  correspond  to  grooves  on  the  external  surface. 

The  ductus  choledochus  runs  downward,  in  the  direction  of  the  ductus  hepaticus,  at  first  in 
the  ligamentum  hepatoduodenale  to  the  right  of  the  v.  portae,  then  in  the  caput  pancreatis  at  the 
junction  of  the  left  and  posterior  walls  of  the  pars  descendens  duodeni.  It  perforates  the  tunica 
muscularis  of  the  same,  extends  downward  in  the  tela  submucosa  and  opens  near  the  ductus 
pancreaticus  or  in  common  with  it  at  the  inferior  extremity  of  the  plica  longitudinalis  duodeni. 


552 


Pancreas. 


I  Tabor  omcntalo 


Flexuva  daodeni 
superior 


Pars  descendens 
duodeni 


Caput  pancreatis 


I  Corpus  pancreatis 


Flexura  duodeno- 
jejunalis 


\ 

\ 

Incisura  pancreatis 


i 

Pars  inferior  duodeni 1 


Processus  uucinatus  pancreatis 
[Pancreas  Winslowi] 


636.  Pancreas,  right  portion,  drawn  apart,  viewed  from  in  front. 

(The  peritonaeum  has  been  dissected  off.) 

The  pancreas  (see  also  Figs.  614  and  635)  is  an  unpaired,  long  gland  of  a  grayish-red 
color  which  lies  transversely  in  front  of  the  posterior  wall  of  the  abdominal  cavity.  It  presents 
for  examination  a  caput,  a  corpus  and  a  cauda  pancreatis.  The  caput  pancreatis  fills  up  the  con¬ 
cavity  of  the  pars  descendens  and  pars  inferior  duodeni  and  is  intimately  united  with  their  walls. 
A  notch  directed  from  left  to  right,  incisura  pancreatis,  in  which  run  the  a.  and  v.  mesenterica 
superior,  marks  off  the  inferior  portion,  processus  uncinatus  [Winslowi] ;  thi6  lies  below  upon 
the  pars  inferior  duodeni;  above  it  is  shoved  up  behind  the  upper  portion  and  is  hollowed  out 
in  the  form  of  a  groove  on  its  anterior  surface  for  the  a.  and  v.  mesenterica  superior.  From 
its  upper  part  and  from  the  beginning  of  the  corpus  a  broad,  blunt-wedge-shaped  mass,  the 
tuber  omentale,  projects  forward  and  upward,  its  dome  covered  by  peritonaeum  coming  into  con¬ 
tact  with  the  inferior  surface  of  the  omentum  minus.  The  anterior  surface,  facies  anterior,  of  the 
caput,  is  in  contact  above  with  a  part  of  the  corpus  ventriculi,  with  the  pars  pylorica  of  the 
stomach  and  with  the  pars  superior* duodeni,  below  with  loops  of  small  intestine;  between  the 
two  it  is  crossed  by  the  colon  transversum.  The  posterior  surface  (facies  posterior)  of  the  caput 
is  curved  so  as  to  be  concave  from  right  to  left  and  is  in  close  contact  in  front  of  the  1st  and  2nd 
lumbar  vertebra  with  the  pars  lumbalis  diaphragmatis,  the  aorta  abdominalis  and  the  v.  cava 
inferior;  above  it  is  in  contact  with  the  a.coeliaca,  a.  and  v. mesenterica  superior  and  the  begin¬ 
ning  of  the  v.  portae  as  well  as  the  vena  lienalis  and  the  v.  renalis  sinistra,  on  the  right  with  the 
ductus  choledochus.  The  corpus  pancreatis  (body  of  the  pancreas)  is  curved  from  right  to  left 
so  as  to  be  somewhat  convex  behind  and  has  an  approximately  triangular  prismatic  shape. 
Its  facies  anterior  is  directed  forward  and  upward  and  curved  so  as  to  be  concave,  correspon¬ 
ding  to  the  bulging  curvature  of  the  paries  posterior  ventriculi,  which  is  in  contact  with  it. 
The  facies  inferior  is  narrower  and  curved  slightly  in  the  form  of  the  letter  S.  It  rests  to 
the  right  upon  the  flexura  duodenojejunalis,  to  the  left  upon  the  end  of  the  colon  transversum ; 
between  lie  upon  it  the  loops  of  the  upper  part  of  the  small  intestine.  With  the  anterior 
surface  it  forms  a  sharp  margin,  margo  anterior,  directed  toward  the  root  of  the  mesocolon 
transversum.  The  facies  posterior  is  in  direct  contact  with  the  v.  lienalis  and  the  v.  renalis 
sinistra,  the  left  suprarenal  and  kidney  and  presents  a  flat  depression  corresponding  to  these 
organs,  as  well  as  a  groove  for  the  left  renal  vessels  and  the  v.  mesenterica  inferior.  With  the 
inferior  surface  it  forms  the  blunter  margo  posterior,  with  the  anterior  surface  the  sharper 
margo  superior,  which  is  concave  upward.  The  cauda  pancreatis  (tail  of  the  pancreas)  is  the 
blunt  end  directed  to  the  left  and  upward;  its  narrow  inferior  surface  lies  upon  the  flexura  coli 
sinistra  and  its  posterior  surface  comes  into  contact  with  the  lower  part  of  the  spleen. 
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637.  Spleen,  viewed  from  in  front  and  somewhat  from  the  right. 

(The  peritonaeum  has  been  dissected  off  at  the  hilus  lienis.) 

Pancreas  (continued) :  The  anterior  and  inferior  surfaces  are  covered  by  peritonaeum  (see 
Fig.  614).  The  posterior  surface  is  free  from  it  (see  also  p.  567);  in  addition,  transversely  in 
front  of  the  caput  and  along  the  margo  anterior,  is  a  narrow  strip  which  remains  uncovered  by 
peritonaeum  and  to  which  is  turned  the  root  of  the  mesocolon  transversum.  The  portion  lying 
above  this  strip  belongs  to  the  bursa  omentalis.  On  the  portion  situated  below  this  strip  there 
is  also  free  from  peritonaeum  the  area,  in  which  the  a.  and  v.  mesenterica  superior  extend  to  the 
root  of  the  mesentery. 

The  duct  (ductus  pancreaticus  [ Wirsungi ])  (see  Fig.  635)  begins  as  a  delicate  duct 
in  the  cauda,  extends  within  the  substance  of  the  gland  to  the  right  to  the  caput  and  gradually 
enlarges  as  it  receives  numerous  narrow  branches.  In  the  caput  it  is  markedly  tortuous  and 
runs  to  the  right  and  somewhat  downward;  near  its  lower  end  it  lies  close  to  the  ductus 
choledochus  and  opens  at  the  inferior  extremity  of  the  plica  longitudinalis  duodeni  (see  also 
Fig.  615)  either  after  previous  union  with  the  former  or  separately  from  it.  In  the  upper  part 
of  the  caput,  in  front  of  the  ductus  choledochus,  very  often  runs  in  a  transversal  direction  a 
small  duct  (ductus  pancreaticus  accessorius  [Santorini]),  which  opens  as  well  in  the  main  duct 
as  in  the  duodenum  (upon  the  papilla  duodeni  [Santorini]  see  also  Fig.  615),  and  which 
generally  a  little  decreases  in  its  diameter  from  the  left  to  the  right;  sometimes  the  opening 
in  the  duodenum  is  absent;  sometimes  the  upper  duct  is  the  larger  of  the  two  or  opens  in 
common  with  the  ductus  choledochus. 

The  spleen  (lien)  (see  also  Fig.  638)  is  an  unpaired,  soft,  oblong  organ,  very  variable  in 
size,  of  a  dark  bluish-red  color.  Its  largest  surface,  facies  diaphragmatica,  directed  to  the  left, 
backward  and  upward,  is  smooth  and  convex.  It  is  separated  by  a  blunt  margin,  margo  poste¬ 
rior,  from  the  narrow,  flat  or  slightly  concave  facies  renalis,  which  is  directed  medianward  and 
downward.  The  sharper,  repeatedly  indented  margo  anterior  separates  the  facies  diaphrag¬ 
matica  from  the  markedly  concave  facies  gastrica,  which  looks  forward  and  to  the  right.  Upon 
this,  near  the  medial  margin  and  parallel  with  it,  lies  a  series  of  depressions  or  a  slit,  the  hilus 
lienis,  in  which  enter  or  leave  the  vessels  and  nerves.  The  upper  pole  of  the  spleen,  extremitas 
superior,  is  curved  medianward;  the  lower  pole,  extremitas  inferior,  is  directed  to  the  left  and 
downward.  The  medial  surface  of  the  latter  goes  over  usually  into  an  approximately  triangular 
area,  well  marked  off  from  the  facies  renalis  and  gastrica;  this  area  serves  above  (in  the 
immediate  neighborhood  of  the  hilus)  for  contact  with  the  cauda  pancreatis  and  below  for 
contact  with  the  flexura  coli  sinistra. 


554 


Spleen. 


/  Margo  anterior 

Facies  gastrica 


A.  gastroepiploica  sinistra 


Lien  accessorius  (Var.)  I 


Extremitas  inferior 


Facies  diaphragmatica 


Hilus  lienis 


Extremitas  superior - 


A.  gastrica  brevis  — 


Bursa  omentalis  (recessus  lienalis)  — 


A.  lienalis  — 
V.  lienalis  — 

Ligamentum  gastrolienale 


638.  Spleen  with  peritonaeum, 

viewed  from  in  front  and  somewhat  from  the  right. 

Spleen  (continued) :  Position  (see  Figs.  643  and  644).  It  lies  in  the  posterior  part  of 
the  left  regio  hypochondriaca  so  inserted  between  the  posterior  circumference  of  the  stomach, 
left  kidney  and  diaphragm  that  it  is  not  visible  from  in  front.  Its  facies  diaphragmatica  is 
so  closely  in  contact  with  the  concave  surface  of  the  diaphragm  that  it  corresponds  approxi¬ 
mately  to  the  space  between  the  9th  and  11th  rib  on  the  left  side,  and  that  its  long  diameter 
runs  approximately  parallel  to  the  10th  rib;  it  is  separated  from  the  ribs  not  only  by  the 
peritonaeum  and  diaphragma  but  partly  also  by  the  pleural  cavity  and  the  lung.  The  extremitas 
superior  reaches  close  to  the  left  side  of  the  body  of  the  10th  or  11th  thoracic  vertebra.  The 
facies  renalis  is  in  contact  with  the  margo  superior  of  the  left  suprarenal  gland  and  with  the 
upper  anterior  part  of  the  margo  lateralis  of  the  left  kidney.  The  facies  gastrica  is  bounded 
in  front  and  to  the  right  by  the  fundus  and  corpus  ventriculi;  the  triangular  area  beneath  it 
lies  in  contact  with  the  cauda  pancreatis  and  the  flexura  coli  sinistra.  Near  the  latter  is 
situated  also  the  extremitas  inferior;  it  rests  in  a  pocket  (saccus  lienalis,  spleen  bed)  which  is 
bounded  in  front  by  the  ligamentum  phrenicocolicum  (0.  T.  sustentaculum  lienis)  (see  Fig.  644). 
This  stretches  out  membrane-like  from  the  flexura  coli  sinistra  to  the  region  of  the  origin  of 
the  diaphragm  from  the  10th  or  11th  rib  and  presents  a  free  margin  directed  upward;  originally 
it  is  connected  with  the  great  omentum. 

The  spleen  possesses  a  complete  covering  of  peritonaeum  (tunica  serosa ),  only  the  hilus 
being  free  from  it.  Starting  from  the  hilus  the  peritonaeum  extends  in  front  as  the  liga¬ 
mentum  gastrolienale  to  the  anterior  layer  of  the  great  omentum  and  to  the  curvatura  ventri¬ 
culi  major.  Behind  starting  from  the  hilus  the  peritonaeum  goes  to  the  kidney  and  the  inferior 
surface  of  the  diaphragm  as  the  ligamentum  phrenicolienale. 

In  the  ligamentum  gastrolienale,  in  the  omentum  majus  or  in  the  pancreas  a  rounded 
or  a  long  accessory  spleen,  lien  accessorius,  of  variable  size  is  occasionally  to  be  found;  there 
may  be  two  or  even  many  of  these. 
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639.  Abdominal  viscera,  viewed  from  in  front. 

(Figs.  639 — 642  are  drawn  from  the  same  dissection.  The  skin  and  muscles  of  the  anterior 
abdominal  wall  have  been  removed;  their  peritoneal  covering  has  been  cut  through  and 

reflected  backward.) 
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640.  Small  intestines,  viewed  from  in  front. 

(Figs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  anterior  abdominal  wall  and 
the  great  omentum  have  been  removed.  In  Figs..  640  and  641  the  crosses  have  been  placed 
upon  the  portions  of  the  small  intestine  and  of  the  margin  of  the  mesentery  which  belong  to  one 
another.  The  course  of  the  loops  of  the  intestine  is  visible  in  Fig.  641.) 
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641.  Convolutions  of  the  mesentery,  viewed  from  in  front. 

(Pigs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  colon  transversum  has  been 
drawn  upward.  The  small  intestine  has  been  cut  off  close  to  its  mesentery  and  the  course  of  the 
invisible  parts  of  the  free  margin  of  the  mesentery  indicated  by  dotted  lines.  For  further  ex¬ 
planation  see  Fig.  640.) 
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642.  Large  intestine  and  root  of  the  mesentery, 

viewed  from  in  front. 


(Figs.  639 — 642  have  been  drawn  from  the  same  dissection.  The  mesentery  of  the  small 

intestine  has  been  cut  away  at  its  root.) 
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The  peritonaeum  (see  Fig.  649)  is  the  smooth  glistening  serous  membrane,  tunica 
serosa,  which  covers  in  varying  degrees  of  completeness  the  walls  and  viscera  of  the  abdominal 
and  pelvic  cavities;  it  is  fastened  to  the  tissue  beneath  it  by  a  thin  layer  of  loose  connective 
tissue,  tela  subserosa.  That  part  of  it  which  covers  the  walls  of  these  cavities  and  the  large 
vascular  and  nerve  trunks  attached  to  them  as  well  as  some  parts  of  the  urinary  and  sexual 
apparatus  is  called  the  peritonaeum  parietale.  That  part  of  it  which  is  firmly  attached  to  the 
surface  of  the  more  freely  movable  portions  of  the  digestive  tube,  the  pancreas,  liver  and  spleen, 
as  well  as  to  other  parts  of  the  urinary  and  sexual  apparatus  is  called  the  peritonaeum  viscerale; 
under  the  latter  term  are  also  grouped  the  coverings  of  the  membranes  which  stretch  out 
between  the  abdominal  wall  and  individual  viscera  or  stretched  out  in  the  embryo,  passing  free 
through  the  abdominal  cavity,  and  in  which  the  vessels  and  nerves  belonging  to  these  viscera 
run.  The  parietal  and  visceral  peritonaeum  go  directly  over  into  one  another  at  their  margins 
and  can  therefore  be  grouped  together  as  a  great  sac,  which  in  the  male  is  completely  closed  and 
in  the  female  presents  an  opening  only  at  the  ostium  abdominale  tubae  uterinae  on  each  side. 
The  free  surface  of  the  peritonaeum  surrounds  a  cavity,  the  peritoneal  cavity  (cavum  peritonaei), 
which  is  really  only  a  capillary  slit,  since  the  viscera  lie  closely  pressed  upon  one  another  and 
upon  the  walls  of  the  cavity;  it  contains  a  very  small  amount  of  clear,  serous  fluid  which 
moistens  the  surface  so  that  the  parts  glide  easily  upon  one  another.  The  peritonaeum  parietale 
is  in  general  somewhat  thicker  than  the  peritonaeum  viscerale  and  is  attached  rather  loosely 
by  means  of  the  fascia  transversalis  to  the  mm.  recti  abdominis,  the  posterior  layer  of  the 
vagina  m.  recti  and  to  the  m.  transversus  abdominis,  more  firmly  to  the  diaphragm. 

Course  of  the  peritonaeum.  From  the  posterior  surface  of  the  upper  part  of  the  anterior 
abdominal  wall  and  from  the  diaphragm  a  fold  of  peritonaeum,  ligamentum  falciforme  hepatis 
(see  Figs.  630,  631,  639  and  640),  runs  off  approximately  in  the  median  plane;  it  begins  as  a 
low  fold  at  the  umbilicus  and  gradually  increasing  in  height  extends  backward  and  somewhat 
to  the  right  to  the  incisura  umbilicalis  and  to  the  facies  superior  of  the  liver;  between  the 
umbilicus  and  the  incisura  umbilicalis  it  presents  a  free  margin,  in  which  runs  the  ligamentum 
teres  hepatis.  At  the  impressio  cardiaca  of  the  liver  the  two  layers  of  the  fold  diverge  from 
one  another  and  go  over  into  the  anterior  layer  of  the  ligamentum  coronarium  hepatis  (see 
Figs.  630  and  631),  which  extends  from  the  inferior  surface  of  the  diaphragm  approximately 
in  a  frontal  plane  to  the  upper  surface  of  the  liver.  On  the  left  side  this  fold  consists  of  an 
anterior  and  a  posterior  plate  of  peritonaeum  which  are  in  contact  with  one  another;  it  runs 
as  far  as  the  appendix  fibrosa  hepatis  and  there  ends  in  a  sharp  concave  margin,  the  ligamentum 
trianguläre  sinistrum.  On  the  right,  the  fold  is  formed  of  two  plates  which  are  in  contact 
with  one  another  only  at  its  right  free  end,  the  ligamentum  trianguläre  dextrum,  elsewhere 
the  posterior  plate  is  considerably  separated  from  the  anterior,  leaves  the  posterior  surface  of 
the  right  lobe  of  the  liver  uncovered  and  follows  a  course  partly  upon  the  posterior  surface  of 
the  diaphragm,  partly  upon  the  anterior  surface  of  the  right  kidney  and  suprarenal,  to  run  in 
front  of  the  same  as  far  as  the  flexura  coli  dextra.  Between  the  inferior  surface  of  the  liver  and 
the  kidney  a  special  fold,  the  ligamentum  hepatorenale  (see  Fig.  645),  is  often  stretched  out. 

The  peritonaeum  covers  the  superior  and  inferior  surfaces  of  the  liver  and  extends  (see 
Figs.  643  and  644)  from  the  fossa  ductus  venosi  and  from  the  porta  hepatis  to  the  inferior 
surface  of  the  diaphragm,  to  the  right  side  of  the  pars  abdominalis  of  the  oesophagus,  to  the 
curvatura  ventriculi  minor  and  to  the  upper  surface  of  the  pars  superior  duodeni  in  a  duplicature 
as  the  lesser  omentum,  omentum  minus,  and  then  covers  these  organs.  The  omentum 
minus  is  a  membrane  of  variable  strength,  the  anterior  layer  of  which  is  going  to  the  anterior 
surfaces  of  the  organs  named,  the  posterior  layer  belonging  to  the  bursa  omentalis  (see  p.  561); 
the  portion  going  to  the  oesophagus  and  stomach  is  called  the  ligamentum  hepatogastricum; 
in  its  upper  sickle-shaped  portion,  which  goes  to  the  oesophagus  and  cardia,  it  is  striped  and 
stout,  in  its  lower  part  attached  to  the  curvatura  minor  it  is  very  thin  and  loose.  To  the  latter 
on  the  right  side  without  sharp  limit  is  attached  the  portion  of  the  omentum  minus,  which 
extends  from  the  porta  hepatis  to  the  duodenum,  ligamentum  hepatoduodenale;  this  is  thick, 
ends  on  the  right  in  a  free,  slightly  concave  margin  (see  also  Fig.  645)  and  contains  within 
it  the  a  hepatica  propria  (to  the  left  and  in  front),  the  v.  portae  (in  the  middle  and  behind) 
and  the  ductus  choledochus  (to  the  right  and  in  front)  (see  Figs.  548  and  635),  as  well  as  the 
plexus  hepaticus  s.  sympathici  and  lymph  vessels.  From  the  anterior  surface  of  this  ligament 
there  often  arises  a  fold  which  runs  from  the  posterior  surface  of  the  gall  bladder  either  only  as 
far  as  the  pars  descendens  duodeni  or  even  (ligamentum  hepatocolicum,  see  Fig.  645),  to  the  colon 
transversum.  From  the  region  where  the  free  margin  of  the  lig.  hepatoduodenale  ends  below, 
a  smaller  fold,  ligamentum  duodenorenale  (see  Fig.  645),  often  extends  to  the  anterior  surface 
of  the  right  kindney. 

The  peritonaeum  covers  the  anterior  superior  surface  of  the  stomach  and  on  the  left  side 
at  the  curvatura  major  goes  backward  as  the  broad  ligamentum  gastrolienale  (see  Fig.  643) 
to  the  facies  .gastrica  of  the  spleen,  covers  the  spleen  and  passes  from  its  facies  renalis  as  the 
ligamentum  phrenicolienale  (not  illustrated)  around  to  the  left  kidney  and  the  diaphragm. 
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643-  L-GSSGF  OmGntum  (omentum  minus),  viewed  from  in  front. 

(The  left  lobe  of  the  liver  has  been  completely  removed,  the  colon  transversum  in  largest  part; 
the  stomach  has  been  drawn  somewhat  downward,  the  spleen  somewhat  to  the  left.) 

Course  of  the  peritonaeum  (continued).  Hanging  downward  from  the  curvatura  major 
of  the  stomach  like  an  apron  in  front  of  the  colon  transversum  and  in  front  of  the  small 
intestine  for  a  variable  distance  and  ending  below  in  a  jagged  margin  is  the  great  omentum, 
omentum  majus.  (see  Fig.  639).  This  broad  peritoneal  appendage  is  for  the  most  part 
thin  and  transparent,  but  often  contains  large  accumulations  of  fat  along  the  vessels.  In  youth 
it  consists  of  four  layers  (see  also  Fig.  649)  of  which  the  two  anterior  and  two  posterior  ones 
are  grown  together;  the  two  anterior  proceed  at  the  curvatura  ventriculi  major  directly  from  the 
tunica  serosa  of  the  paries  anterior  et  posterior  ventriculi;  the  two  posterior  are  continued  at  the 
taenia  omentalis  of  the  colon  transversum  into  the  tunica  serosa  of  the  colon  transversum 
and  into  the  mesocolon  transversum;  at  the  free  margin  the  two  outer  layers  and  the  two  inner 
layers  go  directly  over  into  one  another.  In  the  embryonal  period  (see  Fig.  649)  the  two 
posterior  layers  extend  above  the  colon  transversum  as  far  as  the  posterior  abdominal  wall ;  later 
however  the  mesocolon  transversum  and  its  intestine  come  into  contact  from  below  with  this 
portion  of  the  primary  great  omentum  and  fuse  with  it.  The  recessus  inferior  omentalis(seep.561) 
extends  originally  into  the  great  omentum  as  far  as  its  free  margin,  but  vanishes  in  youth  or 
later  often  more  or  less  completely  owing  to  a  fusion  of  the  two  middle  layers  of  peritonaeum 
bounding  this  space.  When  this  fusion  has  advanced  as  far  as  the  colon  transversum  (which 
happens  earlier  on  the  right  side  than  on  the  left),  the  two  anterior  layers  of  the  great  omentum 
extend  from  the  curvatura  ventriculi  major  wholly  or  partly  directly  to  the  colon  transversum 
and  form  a  ligamentum  gastrocolicum;  from  there  the  omentum  majus  is  hanging  down  as  an 
uniform  plate.  On  the  left  side  the  two  anterior  layers  go  over  directly  into  the  ligamentum 
gastrolienale  (see  p.  559)  and  are  connected  with  the  ligamentum  phrenicocolicum  (see  p.  554). 
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644-  Bursa,  omsntalis,  opened,  viewed  from  in  front. 

(From  the  dissection  illustrated  in  Fig.  643  a  piece  of  the  right  lobe  of  the  liver  has  been  removed 
and  also  the  stomach  in  its  largest  part;  the  mesocolon  transversum  has  been  cut  off  shorter.) 

Course  of  the  peritonaeum  (continued).  The  omental  bursa  9  bursa  omentalis 
(0.  T.  lesser  peritoneal  cavity)  (see  also  Fig.  649)  is  a  slit-like  cavity  surrounded  on  all  sides 
by  peritonaeum,  which  is  connected  with  the  general  cavum  peritonaei  at  one  spot  only.  This 
opening,  foramen  epiploicum  [Winslowi]  (see  also  Figs.  643  and  645),  is  bounded  in  front 
by  the  ligamentum  hepatoduodenale,  above  by  the  processus  caudatus  of  the  liver,  behind  by 
the  v,  cava  inferior  and  below  by  the  flexura  duodeni  superior.  A  narrow  passage,  vestibulum 
bursae  omentalis,  leads  out  from  it  under  the  processus  caudatus  and  over  the  caput  pancreatis 
to  the  left  as  far  as  the  sickle-shaped  fold  projecting  in  the  median  plane,  the  plica  gastro- 
pancreatica,  in  which  the  a.  gastrica  sinistra  and  v.  coronaria  ventriculi  run  from  the  tuber 
omentale  pancreatis  to  the  right  side  of  the  cardia.  Ascending  vertically  upward  from  the  vesti¬ 
bulum  as  a  narrow  prolongation  behind  the  ligamentum  hepatogastricum  and  lobus  caudatus 
[Spigeli]  and  in  front  of  the  pars  lumbalis  diaphragmatis  is  the  recessus  superior  omentalis; 
it  clothes  these  parts  with  its  peritonaeum.  Near  the  plica  gastropancreatica  is  the  passage 
into  the  main  portion  which  as  the  recessus  inferior  omentalis  extends  downward  from  the 
cardia  into  the  great  omentum;  its  anterior  wall  is  formed  by  the  paries  posterior  of  the  sto¬ 
mach,  its  posterior  by  the  anterior  surface  of  the  left  suprarenal,  of  the  upper  part  of  the  left 
kidney  and  of  the  pancreas,  as  well  as  by  the  mesocolon  transversum  and  the  colon  transver¬ 
sum;  all  of  these  parts  possess  a  peritoneal  covering  belonging  to  the  bursa  omentalis.  Concern¬ 
ing  the  inferior  portion  of  the  recessus  inferior  situated  in  the  omentum  majus  see  p.  560.  On 
the  left  side  the  bursa  omentalis  extends  as  the  recessus  lienalis  behind  the  ligamentum. 
gastrolienale  almost  as  far  as  the  hilus  of  the  spleen  (see  also  Fig.  638).  This  bursa  omentalis 
may  be  diminished  in  size  in  old  age  by  partial  fusion  of  its  peritoneal  walls. 
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645.  Entrance  to  the  omental  bursa, 

the  liver  having  been  drawn  upward. 
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646.  Recessus  duodenojejunalis,  viewed  from  in  front. 

(The  colon  transversum  is  drawn  upward,  the  small  intestine  with  the  mesentery  to  the  right.) 

Course  of  the  peritonaeum  (continued).  From  the  flexura  duodenojejunalis  on  there 
arises  from  the  posterior  wall  of  the  abdomen  a  large  fold  of  peritonaeum,  the  mesenterium 
( mesentery ),  the  starting  point  of  which,  radix  mesenterii  (root  of  the  mesentery)  (see  Figs.  642 
and  644),  extends  from  the  left  side  of  the  body  of  the  second  lumbar  vertebra  obliquely  down¬ 
ward  and  somewhat  to  the  right  in  front  of  the  pars  ascendens  duodeni,  the  aorta  abdominalis, 
the  v.  cava  inferior  and  the  right  ureter  to  the  right  articulatio  sacroiliaca.  The  mesentery 
consists  of  a  layer  of  connective  tissue,  lamina  mesenterii  propria,  in  which  are  situated  the 
vessels,  lymph  glands,  nerves  and  masses  of  fat  and  is  covered  on  both  sides  by  the  tunica 
serosa.  It  is  narrow  at  its  starting  point,  then  broadens  fairly  suddenly  and  presents  many 
markedly  zigzag-shaped  tortuous  folds  (see  Fig.  641)  and  is  finally  attached  to  the  whole 
extent  of  the  intestinum  tenue  mesenteriale;  its  peritoneal  covering  goes  over  into  the  tunica 
serosa  of  the  intestine  (see  Fig.  649)?  The  length  of  the  mesentery  measured  from  its  starting 
point  to  the  intestine  increases  distalward  from  the  flexura  duodenojejunalis  on,  is  longest  on 
those  loops  which  descend  into  the  true  pelvis  (see  p.  536),  and  then  again  becomes  shorter. 

Above,  extending  to  the  left  from  the  flexura  duodenojejunalis  is  a  variably  developed 
sickle-shaped  fold  of  peritonaeum,  the  plica  duodenojejunalis,  which  may  contain  the  main  stem 
of  the  v.  mesenterica  inferior;  somewhat  deeper  there  often  goes  off  from  the  pars  ascendens 
duodeni  a  narrower  fold,  plica  duodenomesocolica.  Their  free  edges  are  directed  toward  one 
another.  These  folds  bound  the  recessus  duodenojejunalis. 
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647.  Peritoneal  pockets  near  the  caecum, 

viewed  from  in  front. 

(The  small  intestine  has  been  drawn  to  the  left,  the  vermiform  process  has  been  cut  into.) 

Course  of  the  peritonaeum  (continued).  Up  to  the  fourth  month  of  embryonic  life 
the  large  intestine  is  movably  hung  by  its  mesocolon,  a  duplicature  of  the  peritonaeum, 
exactly  in  the  way  that  the  small  intestine  is  hung  by  its  mesentery;  it  is  connected  with  the 
peritonaeum  parietale  in  front  of  the  spinal  column  only.  Originally  both  kidneys,  the  ureters 
and  vasa  spermatica  interna  as  well  as  the  mm.  quadratus  lumborum  and  iliopsoas  on  each  side 
are  also  covered  by  (primary)  peritonaeum  parietale.  Subsequently,  however,  the  movability 
of  the  large  or  thick  intestine  becomes  lost  owing  to  the  fact  that  the  mesocolon  and  large 
intestine  come  into  relation  to  neighboring  portions  of  the  peritonaeum  and  fuse  with  them 
in  variable  extent.  This  happens  in  the  following  way :  the  colon  ascendens  and  its  fold  of  peri¬ 
tonaeum,  mesocolon  ascendens,  becomes  attached  in  the  fourth  month  of  the  embryo  to  the 
posterior  abdominal  wall  to  the  right  of  the  radix  mesenterii  and  the  posterior  layer  of  the 
mesocolon  fuses  with  the  peritonaeum  parietale  originally  present  there.  After  this  fusion  i.  e. 
secondary,  the  peritonaeum  parietale  becomes  directly  continuous  with  the  tunica  serosa  of  the 
right  wall  of  the  colon  ascendens,  and  the  posterior  wall  of  the  latter  no  longer  possesses  a  peri¬ 
toneal  covering.  The  fusion  does  not  extend  usually  as  far  as  the  intestinum  caecum  (see  p.  540). 
Behind  this,  therefore,  is  found  a  prolongation  of  the  peritoneal  cavity  open  below,  the  fossa 
caecalis;  it  is  bounded  on  the  right  by  the  plica  caecalis,  which  is  stretched  out  downward  from 
the  right  inferior  extremity  of  the  surface  of  fusion.  From  the  cupula  of  the  fossa  caecalis  extend 
upward  not  infrequently  one  or  several  small  depressions,  recessus  retrocaecales,  the  origin  of 
which  is  to  be  explained  in  irregularities  in  the  fusion  of  the  colon  to  the  peritonaeum  parietale. 
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648.  Recessus  intersigmoideus, 

viewed  from  in  front  and  below. 

(The  colon  sigmoideum  has  been  drawn  upward.) 

Course  of  the  peritonaeum  (continued).  Behind  the  terminal  portion  of  the  intestinum 
ileum  there  arises  from  the  posterior  wall  an  approximately  quadrangular  fold  of  peritonaeum, 
the  mesenteriolum  processus  vermiformis  (see  Fig.  647).  This  is  attached  to  the  taenia  mesocolica 
of  the  caecum  and  to  the  upper  margin  of  the  processus  vermiformis,  going  over  there  into  its 
tunica  serosa.  From  the  anterior  wall  of  the  last  piece  of  small  intestine  extends  a  variably 
developed  fold  of  peritonaeum,  the  plica  ileocaecalis,  to  the  caecum  and  to  the  anterior  surface 
of  the  mesenteriolum  (see  Fig.  647).  It  contains  smooth  muscle  fibres  and  bounds  from  in  front 
the  recessus  ileocaecalis  inferior,  which  is  very  variable  in  size  and  open  downward  and  to  the 
left.  Above  this  portion  of  the  small  intestine  a  narrow  triangular  fold  of  peritonaeum  goes 
to  the  right  and  downward  from  the  anterior  surface  of  the  mesentery  in  front  of  the  small 
intestine  to  the  large  intestine;  it  forms  the  anterior  wall  of  the  recessus  ileocaecalis  superior 
(see  Fig.  647)  which  is  usually  small  and  open  toward  the  left. 

The  colon  transversum  and  its  duplicature  of  peritonaeum,  the  mesocolon  transversum, 
in  the  fourth  month  of  the  embryo  lies  on  the  right  side  on  the  primary  peritonaeum  parietale 
in  as  far  as  it  covers  the  inferior  portion  of  the  pars  descendens  duodeni,  the  pars  inferior 
duodeni  and  the  processus  uncinatus  pancreatis.  The  posterior  layer  of  the  mesocolon  trans¬ 
versum  then  fuses  there  with  the  (primary)  peritonaeum  parietale  so  that  later  the  peritonaeum 
goes  over  (secondarily)  directly  from  the  anterior  surface  of  the  right  kidney  and  of  the  upper 
part  of  the  pars  descendens  duodeni  to  the  colon  transversum  (see  Fig.  645).  On  the  left  the 
mesocolon  transversum  becomes  attached  from  below  to  the  two  posterior  layers  of  the  pri¬ 
mary  omentum  majus  (see  p.  560  and  Fig.  649)  which  went  originally  as  far  as  the  posterior 
abdominal  wall,  and  its  upper  layer,  as  well  as  the  tunica  serosa  of  the  upper  surface  of  the 
colon  transversum,  fuses  with  the  most  posterior  layer  of  the  primary  omentum  majus.  Later, 
as  a  result  of  this,  the  two  posterior  layers  of  the  omentum  majus  are  directly  attached  to 
the  colon  transversum  so  that  the  latter  lies  as  it  were  between  these  layers  of  the  great 
omentum,  and  the  upper  surface  of  the  colon  transversum,  as  well  as  the  upper  layer  of  the 
mesocolon  transversum,  looks  into  the  bursa  omentalis. 

The  colon  descendens  and  its  fold  of  peritonaeum,  mesocolon  descendens,  lies  in  the  fifth 
month  of  the  embryo  on  the  left  of  the  spine  on  the  posterior  abdominal  wall  and  fuses  there 
with  the  (primary)  peritonaeum  parietale  exactly  as  does  the  mesocolon  ascendens  on  the 
right;  this  fusion  reaches  below  usually  as  far  as  the  medial  margin  of  the  left  m.  psoas 
major  (see  also  Fig.  686),  but  it  may  fail  to  take  place  to  a  variable  extent  in  the  fossa  iliaca. 
Small  fossae  on  the  left  side  which  lead  behind  the  colon,  recessus  paracolici,  arise  in  very 
much  the  same  way  as  do  the  recessus  retrocaecales  (see  p.  564). 
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649.  Course  of  the  peritonaeum,  red, 

in  a  median  section  of  a  male  (after  W.  Braune),  somewhat  schematic 

(The  dotted  red  lines  refer  to  the  embryonic  conditions  [see  pp.  560  and  565].) 
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Anterior  abdominal  wall  of  a  male  (inferior  half), 

viewed  from  behind. 

(The  posterior  part  of  the  pelvis  has  been  removed  by  a  frontal  section;  the  peritonaeum  has 
been  partly  dissected  away  on  the  right  side.  Cf.  Fig.  379.  The  bladder  is  empty.) 

Course  of  the  peritonaeum,  (continued).  The  colon  sigmoideum  and  its  duplicature  of 
peritonaeum,  mesocolon  sigmoideum,  does  not  fuse  with  the  peritonaeum  parietale  but  remains 
always  freely  movable.  The  starting  point  of  this  mesocolon  forms  a  A  (see  Fig.  686),  the 
left  limb  of  which  corresponds  to  the  inferior  extremity  of  the  surface  of  fusion  of  the  mesocolon 
descendens  (see  p.  565),  and  its  right  limb  extends  downward  and  to  the  right  in  front  of  the 
promontorium.  From  the  appex  of  the  A  a  funnel-shaped  prolongation,  recessus  intersig- 
moideus,  of  varying  size  extends  upward  along  the  aa.  sigmoideae  (see  Figs.  648  and  686). 

The  duodenum  with  the  pancreas  are  also  originally  freely  movable  by  a  plate  of  peri¬ 
tonaeum  but  later  like  the  colon  become  firmly  attached  to  the  posterior  abdominal  wall  owing, 
to  the  fact  that  posterior  surface  of  the  peritoneal  plate  fuses  with  the  peritonaeum  parietale. 

The  space  situated  behind  the  primary  peritonaeum  parietale,  and  which  contains  the 
suprarenal  glands,  the  kidneys,  the  ureters,  the  large  vessels  as  well  as  their  paired  branches 
and  the  large  nerves,  is  called  the  spatium  rttroperitonaeale  (retroperitoneal  space). 

The  posterior  surface  of  the  anterior  abdominal  wall  is  covered  by  the  peritonaeum 
parietale.  From  this  arise,  below  the  umbilicus,  five  folds  (see  ako  Fig.  379).  The  plica  um¬ 
bilicalis  media,  which  is  made  to  project  by  the  ligamentum  umbilicale  medium  (see  p.  601), 
runs  approximately  in  the  median  plane;  the  plica  umbilicalis  lateralis,  in  which  is  situated 
the  ligamentum  umbilicale  laterale  (see  p.  446),  extends  downward  and  lateralward  to  the  pelvic 
inlet.  The  plicae  umbilicales  are  sometimes  indistinct,  usually  low  above,  higher  below;  they 
usually  fuse  somewhat  below  the  navel.  Between  these  folds  on  each  side,  above  the  pubis  and 
behind  the  m.  rectus  abdominis,  lies  the  fovea  supravesicalis.  Further  lateralward  is  situated 
the  plica  epigastrica  which  is  caused  to  project  by  the  a.  and  vv.  epigastricae  inferiores;  it  is 
distinct  below  only.  Lateralward  from  it,  behind  the  annulus  inguinalis  abdominalis,  lies  the 
fovea  inguinalis  lateralis,  medianward  from  it  the  fovea  inguinalis  medialis,  from  this,  leading 
in  front  of  the  plica  umbilicalis  lateralis,  a  pocket  very  often  extends  medianward. 
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651  and  652.  Thyroid  and  cricoid  cartilages, 


viewed  from  the  right. 


viewed  from  in  front. 
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653  and  654. 
Cricoid  cartilage. 

The  larynx  (see  Figs.  567  and 
660)  is  an  oblong  hollow  body  which 
lies  in  the  middle  of  the  neck,  below 
the  hyoid  bone,  in  front  of  the 
lower  half  of  the  cervical  spine.  It 
is  bounded  in  front  in  the  median 
plane  directly  by  the  fascia  colli  and 
the  skin  (bursa  [mucosa]  subcuta¬ 
nea  prominentiae  laryngeae  see  p.  275),  is  covered  lateralward  partly  by  the  thyroid  gland  and 
the  mm.  sternohyoidei,  sternothyreoidei,  thyreohyoidei,  omohyoidei  and  constrictores  pharyngis 
inferiores  and  is  bounded  behind  by  the  pars  laryngea  pharyngis.  Above  it  opens  through  the 
aditus  laryngis  into  the  pharynx,  below  it  goes  over  into  the  trachea.  In  the  male  it  is  ab¬ 
solutely  and  relatively  larger  than  in  the  female.  It  possesses  a  cartilaginous  framework. 

Cartilages  of  the  larynx  (cartilagines  laryngis).  They  ossify  almost  completely  in 
old  age  but  later  in  the  female  than  in  the  male.  Ossification  occurs  in  the  15th  to  20th  year. 

Cartilago  thyreoidea  (thyroid  cartilage)  (see  also  Fig.  663),  unpaired,  is  the 
largest  hyaline  cartilage  and  lies  in  the  anterior  superior  part  of  the  larynx.  It  is  formed  of 
two  quadrangular  plat  es ,  laminae  [dextra  et  sinistra ],  which  converge  in  front  and  below 
and  in  the  male  meet  at  an  angle  (above  about  90°),  in  the  female  they  go  over  into  one 
another  in  the  form  of  an  arch.  The  line  of  junction  in  the  male  runs  obliquely  backward  and 
downward;  its  uppermost,  most  anterior  point  causes  a  projecting  of  the  skin,  prominentia 
laryngea  (see  Fig.  567),  which  is  scarcely  noticeable  in  the  female.  The  inner  surface  is  smooth; 
the  outer  surface  frequently  presents  a  flat  ridge  behind  extending  from  above  and  behind  down¬ 
ward  and  forward,  the  linen  obliqua  (for  the  mm.  sternothyreoideus,  thyreohyoideus  and  thyreo- 
pharyngeus);  this  begins  above  in  a  triangular  nodule,  tuberculum  thyreoideum  superius,  and 
ends  below  in  a  smaller  ridge-like  projection  of  the  inferior  margin,  tuberculum  thyreoideum 
inferius.  Below  the  tuberculum  superius  there  is  frequently  an  opening,  foramen  thyreoideum 
(see  Fig.  660),  of  variable  size.  The  upper  margin  is  curved  so  as  to  be  convex  on  each  side; 
in  the  middle  at  the  junction  of  the  right  and  left  upper  margins  is  a  notch  of  variable  depth, 
incisura  thyreoidea  [superior].  The  inferior  margin  presents  on  each  side  two  flat  depressions 
of  variable  development.’  From  the  posterior  margin  which  is  almost  straight  on  each  side 
projecting  upward  and  a  little  backward  is  the  cornu  superius,  projecting  downward  and  a 
little  forward  the  shorter  cornu  inferius.  Both  are  rounded  and  curved  somewhat  medianward; 
the  inferior  presents  on  the  median  decline  of  its  apex  a  rounded  articular  surface  (for  the  facies 
articularis  thyreoidea  of  the  cartilago  cricoidea). 
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655  and  656.  Right 

viewed  from  in  front  and  lateralward. 


arytaenoid  cartilage, 

viewed  from  behind  and  medianward. 


Magnification :  3:  2. 

Cartilago  cricoidea  (ring  cartilage  or  cricoid 
cartilage)  (see  Figs.  651 — 654),  unpaired,  consists  of 
hyaline  cartilage  and  lies  below  the  thyroid  cartilage.  It 
has  the  shape  of  a  seal  ring.  The  anterior  portion,  arcus , 
is  low  in  front  and  becomes  gradually  higher  behind.  The 
posterior  portion,  lamina,  is  approximately  hexagonal  and 
higher;  it  lies  in  a  frontal  plane  and  projects  upward  be¬ 
tween  the  posterior  margins  of  the  thyroid  cartilage.  Its 
anterior  surface  is  smooth,  its  posterior  presents  two  flat 
fossae  (for  the  mm.  cricoarytaeniodei  posteriores),  sepa¬ 
rated  by  a  median  ridge.  Each  lateral  superior  angle  of 
the  lamina  bears  a  small  articular  surface  looking  upward, 
forward  and  lateralward,  the  facies  articularis  arytae- 
noidea  (for  the  facies  articularis  of  the  cartilago  arytae- 
noidea) ;  this  surface  is  cylindrically  curved.  Each  lateral 
middle  angle  of  the  lamina  possesses  a  small  rounded 
articular  surface,  facies  articularis  thyreoidea  (for  the 
cornu  inferius  of  the  cartilago  thyreoidea). 

Cartilago  arytaenoidea  (arytaenoid  carti¬ 
lage)  (see  also  Figs.  658  and  663),  paired,  lies  above  the 
lamina  of  the  cricoid  cartilage  in  the  posterior  part  of  the  larynx  and  consists  of  hyaline 
cartilage  with  the  exception  of  the  processus  vocalis  and  often  the  apex  which  are  elastic 
cartilage.  It  has  approximately  the  form  of  a  three-sided  pyramid.  The  posterior  surface  is 
markedly  concave  (for  the  m.  arytaenoideus  transversus) ;  the  medial,  narrow  surface  is  flat 
and  stands  sagittally.  The  lateral  surface  looking  at  the  same  time  forward  presents  close 
below  the  apex  a  small  nodule,  the  colliculus.  From  this  a  ridge,  crista  arcuata,  goes  first  back¬ 
ward  then  forward  and  downward  to  the  processus  vocalis;  it  forms  the  margin  of  a  deep  fossa, 
fovea  triangularis,  and  separates  it  from  a  larger,  flatter  depression,  fovea  oblonga  (for  the  m. 
vocalis).  The  oblong,  somewhat  obliquely  placed  basis  presents  behind  a  rounded,  concave 
facies  articularis  (for  the  facies  articularis  arytaenoidea  of  the  cartilago  cricoidea) ;  directly 
above  this  lies  the  lateral  blunt  angle,  processus  muscularis,  for  the  mm.  cricoarytaenoidei.  The 
anterior  angle  of  the  basis,  processus  vocalis,  is  longer  and  tapered.  The  tip,  apex ,  is  blunt  and 
curved  backward;  it  carries  a  short  wedge-shaped  appendage,  the  cartilago  corniculata 
[Santorini] ,  which  consists  of  elastic  cartilage  and  is  directed  backward  and  medianward. 

Cartilago  cuneifonnis  [Wrisbergi] ,  paired,  consisting  of  elastic  cartilage,  often 
lies  as  an  oblong  rod  close  in  front  of  the  cartilago  corniculata  in  the  posterior  part  of  the 
plica  aryepiglottica  (see  Fig.  666  in  the  projection  beneath  the  tuberculum  cuneiforme). 

Cartilago  epiglottica  (cartilage  of  the  epiglottis)  (see  also  Figs.  658,  659  and  666), 
unpaired,  consisting  of  elastic  cartilage,  is  thin,  very  flexible,  shaped  like  the  ace  of  hearts, 
multiply  perforated  and  presents  numerous  small  depressions;  it  is  situated  above  the  thyroid 
cartilage  behind  the  root  of  the  tongue  and  the  hyoid  bone  and  directed  obliquely  backward 
and  upward.  It  presents  below  a  thicker  tip,  petiolus  epiglottidis,  above  frequently  a  notched 
margin.  Its  posterior  surface  is  curved  so  as  to  be  saddle-shaped,  being  slightly  convex  back¬ 
ward  in  the  sagittal  direction,  markedly  concave  in  the  transversal  direction. 
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658.  Larynx 
with  its 
ligaments, 

viewed  from  behind. 

Ligaments  and  joints 
of  the  larynx. 
Membrana  hyoihyreo- 
idea  (hyothyroid  mem¬ 
brane)  (see  also  Fig.  660) 
is  the  name  given  to  the 
loose  membrane  of  connective 
tissue,  which  goes  from  the 
posterior  margin  of  the  oorpus 
and  from  the  cornua  majora 
ossis  hyoidei  (bursae,  see  p.  275) 
to  the  upper  margin  of  the  thy¬ 
roid  cartilage  and  divides  me- 
dianly  into  an  anterior  and 
posterior  layer.  The  anterior 
layer  is  strengthened  in  the  middle  by  elastic  fibres  which  form  the  ligamentum  hyothyreoi¬ 
deum  medium  (see  also  Fig.  666),  is  laterally  very  thin  and  nearly  in  the  middle  of  the  cornu 
majus  joins  the  posterior  layer  (seeFig.660).  The  posterior  layer  arises  at  the  lateral  margin  of  the 
cartilago  epiglottica,  connects  with  the  lig.  hyoepiglotticum  and  only  laterally  attaches  to  the 
upper  margin  of  the  thyroid  cartilage,  medianly  it  goes  into  the  depth  behind  it.  The  membrane 
presents  an  opening  for  the  passage  of  the  a.  and  v.  laryngea  superior  and  the  ramus  internus 
n.  laryngei  superioris  and  on  its  lateral  extremity  is  thickened  on  each  6ide  by  means  of  elastic 
fibres  between  the  tips  of  the  cornu  majus  ossis  hyoidei  and  the  cornu  superius  cartilaginis 
thyreoideae  to  form  a  rounded  cord,  ligamentum  hyothyreoideum  laterale  (see  also  Fig.  660); 
this  usually  contains  a  small  piece  of  fibrocartilage,  cartilago  triticea  (not  infrequently  ossi¬ 
fied).  Between  the  two  layers  the  posterior  extremity  of  a  fat  body  is  shoved  in  from  in  front 
(see  p.  571  and  Fig.  660). 

In  the  articulatio  cricothyreoidea  on  each  side  the  facies  articularis  thyreoidea 
of  the  cricoid  cartilage  glides  upon  the  cornu  inferius  of  the  thyroid  cartilage.  The  capsula 
articularis  cricothyreoidea  is  stretched  out  between  the  margins  of  the  articular  surfaces;  it 
is  very  thin  and  loose.  It  is  strengthened  by  the  ligamenta  ceratocricoidea,  which  arise  at  the 
cornu  inferius  of  the  thyroid  cartilage,  and  of  which  the  anterius  (see  Fig.  651)  extends  forward 
and  downward,  the  laterale  downward,  while  the  posterius  passes  medianward  from  the  inner 
surface  of  the  cornu  inferius  to  the  upper  margin  of  the  lamina  cartilaginis  cricoideae. 

In  the  articulatio  cricoarytaenoidea  on  each  side  the  facies  articularis  of  the 
arytaenoid  cartilage  moves  upon  the  facies  articularis  arytaenoidea  of  the  cricoid  cartilage.  The 
capsula  articularis  cricoarytaenoidea  goes  off  just  outside  the  margins  of  the  articular  surfaces; 
it  is  very  thin  and  loose.  It  is  strengthened  on  the  posterior  surface  by  the  elastic  ligamentum 
cricoarytaenoideum  posterius,  which  extends  from  the  upper  margin  of  the  lamina  cartilaginis 
cricoideae  lateralward  to  the  medial  part  of  the  dorsal  surface  of  the  arytaenoid  cartilage. 

Synchondrosis  arycomiculata  is  the  name  given  to  the  movable  union  formed 
by  loose  connective  tissue  bands  between  the  cartilago  corniculata  [Santorini]  and  the  apex 
cartilaginis  arytaenoideae. 
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659.  Larynx  with  its  ligaments,  viewed  from  the  right. 

(The  right  half  of  the  hyoid  bone  and  of  the  cartilago  thyreoidea  have  been  removed.) 

Ligaments  and  joints  of  the  larynx  (continued). 

Going  downward  from  the  tip  of  each  cartilago  corniculata  (see  Fig.  658)  is  a  thin  band 
of  connective  tissue,  the  ligamentum  corniculopharyngeum,  which  unites  behind  the  mm. 
‘  arytaenoidei  with  that  of  the  other  side  to  form  a  strip,  which  extends  to  the  upper  margin 
of  the  lamina  of  the  cricoid  cartilage  and  to  the  anterior  surface  of  the  mucous  membrane  of  the 
pharynx;  the  inferior  fibres  of  this  strip  are  designated  the  ligamentum  cricopharyngeum  (not 
illustrated). 

The  cartilago  epiglottica  is  connected  with  the  other  cartilages  by  loose  ligaments  only.  At 
the  root  of  the  tongue  it  is  fastened  by  the  ligamentum  glossoepiglotticum  (consisting  of  elastic 
fibres)  (not  illustrated),  which  runs  from  before  backward  in  the  plica  glossoepiglottica  mediana. 
The  ligamentum  hyoepiglotticum  (see  also  Fig.  666)  extends  as  a  short  but  broad  plate  of 
elastic  fibres  from  the  upper  margin  of  the  body  and  the  cornua  majora  of  the  hyoid  bone  to  the 
anterior  surface  of  the  cartilage  of  the  epiglottis  and  coalesces  laterally  with  the  posterior 
layer  of  the  membrana  hyothyreoidea.  The  petiolus  epiglotticus  is  fastened  behind  and  below 
the  incisura  thyreoidea  superior  by  means  of  the  powerful  ligamentum  thyreoepiglotticum 
(see  Fig.  666)  consisting  of  elastic  fibres.  The  triangular  space  between  the  ligamentum  hyo¬ 
epiglotticum,  the  anterior  surface  of  the  cartilage  of  the  epiglottis  and  the  ligamentum  hyo¬ 
thyreoideum  medium  contains  on  each  side  a  mass  of  fat  (see  Figs.  660  and  666),  which  is 
shoved  in  lateral  between  the  two  layers  of  the  membrana  hyothyreoidea. 

The  ligamentum  cricotracheale  is  the  name  given  to  the  vertical,  short  bands  of  connec¬ 
tive  tissue  which  run  from  the  inferior  margin  of  the  cricoid  cartilage  to  the  superior  margin 
of  the  first  cartilago  trachealis. 

The  conus  elasticus  (see  also  Fig.  668)  is  a  membrane  the  elastic  bands  of  which 
radiate  fan-like  from  the  lower  margin  and  from  the  posterior  surface  of  the  angle  of  the  carti¬ 
lago  thyreoidea  to  the  upper  margin  of  the  arch  of  the  cartilago  cricoidea  and  to  the  processus 
vocales  of  the  cartilagines  arytaenoideae.  The  two  halves  of  the  membrane  converge  above  and 
medianward  and  are  slightly  concave  lateralward.  The  most  anterior  thick  portion  consisting  of 
perpendicular  fibres,  ligamentum  cricothyreoideum  [medium]  (see  also  Figs.  660,  661  and  666), 
is  stretched  out  in  the  middle  from  the  inferior  margin  of  the  thyroid  cartilage  to  the  upper  mar¬ 
gin  of  the  arcus  cartilaginis  cricoideae;  it  is  perforated  by  vessels  and  becomes  broader  below.  The 
uppermost  strengthened  bands  of  fibres  of  the  conus  arise  on  each  side  as  the  ligamentum  vocale 
(see  also  Figs.  663,  667  and  668)  close  to  the  median  plane  from  the  middle  of  the  angle  of  the 
cartilago  thyreoidea  and  run  horizontally  to  the  processus  vocalis.  They  surround  in  front  a  small 
nodule  of  elastic  tissue  which  may  contain  cartilage  cells,  cartilago  sesamoidea  (not  illustrated). 
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660.  Larynx  with  its  muscles,  viewed  from  the  right. 

(The  anterior  layer  of  the  membrana  hyothyreoidea  [with  the  lig.  hyothyreoideum  medium] 

has  been  removed.) 

Ligaments  and  joints  of  the  larynx  (continued). 

Membrana  quadrangularis  (see  Fig.  659)  is  a  membrane  somewhat  split  up  by 
glands  deposited  in  it;  it  consists  of  elastic  fibres  the  bundles  of  which  run  in  sagittal  direction 
in  the  main  horizontally,  partly  also  backward  and  downward.  It  arises  on  each  side  in  front 
and  above  at  the  lateral  margin  of  the  cartilago  epiglottica,  below  at  the  posterior  surface  of 
the  angle  of  the  cartilago  thyreoidea  and  becomes  attached  behind  the  cartilago  corniculata 
[Santorini]  and  to  the  medial  margin  of  the  arytaenoid  cartilage.  The  membranes  of  the  two 
sides  converge  below  and  medianward.  The  inferior  end  is  called  the  ligamentum  ventriculare 
and  consists  of  fibres  which  go  off  at  the  thyroid  cartilage  somewhat  above  the  ligamentum 
vocale  and  extend  horizontally  near  the  median  plane  backward  to  the  medial  margin  of  the 
fovea  triangularis  of  the  arytaenoid  cartilage.  Its  upper  margin  runs  obliquely  backward, 
downward  and  medianward.  The  membrane  above  forms  the  basis  of  the  plica  aryepiglottica 
and  there  contains  posteriorly  the  cartilago  cuneiformis  [Wrisbergi]. 

Conus  elasticus  and  membranae  quadrangulares  are  grouped  together  as  membrana 
elastica  laryngis. 

Muscles  of  the  larynx  (musculi  laryngis). 

M.  cricothyreoideus  (see  also  Figs.  349,  353,  576  and  668),  paired.  Form: 
quadrangular,  broader  and  thicker  above.  Position:  on  the  external  surface  of  the  larynx, 
covered  by  the  gland ula  thyreoidea,  as  well  as  by  the  mm.  sternorthyreoideus  and  sternohyoideus. 
Those  of  the  two  sides  leave  free  between  them  in  the  middle  a  triangular  area  broader  above,  in 
which  the  ligamentum  cricothyreoideum  [medium]  is  visible.  Origin:  inferior  margin  and 
medial  surface  of  the  lamina  cartilaginis  thyreoideae  as  far  as  the  apex  of  the  cornu  inferius. 
Insertion:  external  surface  of  the  arcus  cartilaginis  cricoideae.  The  fibres  converge  down¬ 
ward  like  a  fan  so  that  in  the  anterior  portion,  pars  recta,  they  extend  more  vertically,  in  the 
posterior  portion,  pars  obliqua,  more  obliquely  forward;  the  two  portions  are  often  distinctly 
separated  from  one  another.  Behind,  the  muscle  is  usually  covered  by  bundles  of  origin  of  the 
m.  cricopharyngeus  (see  p.  527)  and  is  connected  with  them.  Action:  the  muscles  of  both 
sides  elevate  the  arcus,  move  the  upper  margin  of  the  lamina  of  the  cricoid  cartilage  (and  the 
cartilagines  arytaenoideae)  dorsalward  and  thereby  make  the  ligameuta  vocalia  tense.  Inner¬ 
vation:  ramus  externus  n.  laryngei  superioris  (X). 
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661.  Internal  muscles  of  the  larynx,  viewed  from  the  right. 

%  _ 

(The  lamina  dextra  of  the  cartilago  thyreoidea  has  been  removed.) 

M.  cricoarytaenoideus  posterior  (see  also  Figs.  602  and  662),  paired.  Form: 
triangular.  Position:  on  the  posterior  surface  of  the  lamina  cartilaginis  cricoideae,  directly 
covered  behind  by  the  tela  submucosa  of  the  pharynx.  Origin:  medial  and  inferior  part 
of  the  posterior  surface  of  the  lamina  cartilaginis  cricoideae.  Insertion:  the  fibres  con¬ 
verge  upward  and  lateralward  to  the  posterior  surface  and  to  the  apex  of  the  processus  mus¬ 
cularis  cartilaginis  arytaenoideae;  in  their  course  the  lateral  fibres  run  nearly  vertically,  the 
upper  fibres  almost  horizontally.  Action:  it  draws  the  processus  muscularis  backward  and 
downward,  rotates  the  arytaenoid  cartilage  so  that  the  processus  vocalis  is  turned  lateralward 
and  somewhat  upward,  the  rima  is  opened  wider  and  the  ligamentum  vocale  is  put  somewhat 
upon  the  stretch.  Innervation:  ramus  posterior  n.  laryngei  inferioris  (X). 

M.  cricoarytaenoideus  lateralis ,  paired.  Form:  triangular.  P  o  s  i  t  i  o  n :  in  the 
lateral  wall  of  the  larynx  upon  the  conus  elasticus,  covered  by  the  lamina  cartilaginis  thyreoi¬ 
deae,  the  glandula  thyreoidea  and  the  mm.  sternothyreoideus,  thyreohyoideus,  sternohyoideus 
and  thyreopharyngeus.  Origin:  upper  margin  and  external  surface  of  the  arcus  cartilaginis 
cricoideae,  as  well  as  the  conus  elasticus.  I  n  s  e  r  t  i  o  n :  by  converging  fibres  backward  and  up¬ 
ward  to  the  anterior  surface  of  the  processus  muscularis  cartilaginis  arytaenoideae.  The  muscle 
is  very  frequently  inseparable  from  the  m.  thyreoarytaenoideus  [externus].  Action:  it  draws 
the  processus  muscularis  forward  and  downward  so  that  the  processus  vocalis  is  turned  median- 
ward  and  a  trifle  downward,  the  rima  is  narrowed  and  the  ligamentum  vocale  is  rendered  some¬ 
what  flaccid.  Innervation:  ramu6  anterior  n.  laryngei  inferioris  (X). 

M.  thyreoarytaenoideus  [externus]  (see  also  Figs.  663,  667  and  668),  paired, 
forms  with  the  m.  vocalis  a  common  mass  of  muscle,  separable  only  by  artificial  means.  Form: 
thin,  quadrangular.  Position:  in  the  lateral  wall  of  the  larynx;  medianward  it  is  adjacent 
above  to  the  appendix  ventriculi  laryngis,  below  to  the  m.  vocalis  and  partly  to  the  conus  elasti¬ 
cus;  lateralward  it  is  covered  by  the  lamina  cartilaginis  thyreoideae  and  the  mm.  thyreohyoideus 
and  sternohyoideus.  Origin:  posterior  surface  of  the  cartilago  thyreoidea,  directly  lateralward 
from  the  m.  vocalis,  reaching  for  a  variable  distance  upward.  Insertion:  the  fibres  extend 
backward  and  upward  to  the  lateral  margin  of  the  arytaenoid  cartilage;  some  bundles  go  over 
into  the  m.  arytaenoideus  obliquus.  The  upper  fibres  vary  greatly  in  their  development.  A  c  - 
t  i  o  n:  it  draws  the  cartilago  arytaenoidea  forward  and  rotates  it,  so  that  the  processus  vocalis 
is  turned  medianward  and  somewhat  downward,  the  rima  is  narrowed  and  the  ligamentum  vocale 
is  rendered  somewhat  flaccid.  Innervation:  ramus  anterior  n.  laryngei  inferioris  (X). 
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M,  vocalis  (see  also  Figs.  667  and  668),  paired,  forms  with  the  m.  thyreoarytenoideus 
[externus]  one  mass  of  muscle,  which  can  be  separated  only  by  dissection.  Form:  triangularly 
prismatic.  P  o  s  i  t  ion  in  the  labium  vocale,  its  median  surface  lies  directly  next  to  the 
ligamentum  vocale  and  conus  elasticus,  its  upper  surface  runs  along  under  the  upper  surface 
of  the  labium  vocale,  and  its  lateral  surface  is  bounded  by  the  m.  thyreoarytaenoideus  [ex¬ 
ternus]  (see  p.  573).  Origin:  lower  half  of  the  posterior  surface  of  the  angle  of  the  cartilago 
thyreoidea.  Insertion:  the  fibres  run  parallel  and  horizontally  backward  to  the  pro¬ 
cessus  vocalis  and  the  fovea  oblonga  of  the  cartilago  arytaenoidea.  Action:  it  draws  the 
processus  vocalis  forward,  and  relaxes  the  ligamentum  vocale.  Innervation:  ramus 
anterior  n.  laryngei  infericris  (X). 
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M-»  ventricularis  (see  Fig.  668)  consists  of  several  bundles  of  muscle,  visible  under 
the  microscope,  which  run  between  the  glands  in  the  plica  ventricularis  in  a  sagittal  direction 
from  the  lateral  edge  of  the  arytaenoid  cartilage  to  the  lateral  margin  of  the  cartilage  of  the 
epiglottis.  In  addition  the  pocket  ligament  contains  also  outrunners  of  the  mm.  thyreoarytae- 
noideus  [externus]  and  aryepiglotticus. 

M.  thyreoepiglotticus  (see  Fig.  661),  paired  and  very  variable.  Form:  oblong,  thin. 
Position:  in  the  lateral  wall  of  the  larynx;  it  is  bounded  below  directly  by  the  m.  thyreo- 
arytaenoideus  [externus],  medianward  and  below  lies  adjacent  to  the  appendix  ventriculi  laryn¬ 
gis,  above  to  the  membrana  quadrangularis  and  is  covered  lateralward  by  the  lamina  carti- 
laginis  thyreoideae  and  by  the  mm.  sternothyreoideus  and  sternohyoideus.  Origin:  medial 
surface  of  the  lamina  cartilaginis  thyreoideae,  immediately  adjacent  to  the  m.  thyreoarytaenoi- 
deus  [externus].  Insertion:  the  fibres  run  in  arches  upward  and  backward  partly  toward 
the  margin  of  the  plica  aryepiglottica,  partly  toward  the  margin  of  the  cartilago  epiglottica, 
interwoven  with  the  m.  aryepiglotticus.  Action:  it  widens  the  aditus  and  the  vestibulum 
laryngis.  Innervation:  ramus  anterior  n.  laryngei  inferioris  (X). 

JM,  arytaenoideus  obliquus  (see  Figs.  661  and  662),  paired.  Form:  narrow,  thin. 
Position:  in  the  posterior  wall  of  the  larynx,  bounded  in  front  by  the  m.  arytaenoideus 
transversus,  covered  behind  by  the  tela  submucosa  pharyngis.  Origin:  posterior  surface  of 
the  processus  muscularis  cartilaginis  arytaenoideae.  Insertion:  the  fibres  run  obliquely 
medianward  and  upward,  decussate  in  the  median  plane  with  those  of  the  other  side,  arrive 
at  the  tip  of  the  arytaenoid  cartilage  of  the  other  side,  and  there  become  partially  attached; 
a  part  of  them,  arising  there  (m.  aryepiglotticus),  extend  forward  and  upward  in  arches  in 
the  plica  aryepiglottica  to  terminate  in  the  membrana  quadrangularis  and  at  the  lateral  margin 
of  the  cartilago  epiglottica.  Above,  it  is  connected  with  fibres  of  the  m.  stylopharyngeus  (see 
p.527).  Action:  it  narrows  the  aditus  and  the  vestibulum  laryngis.  Innervation: 
ramus  anterior  n.  laryngei  inferioris  (X). 

M,  arytaenoideus  transversus  (see  also  Figs.  662,  663  and  666),  unpaired.  Form: 
oblong-quadrangular,  thick.  Position:  in  the  posterior  wall  of  the  larynx ;  its  anterior  sur¬ 
face  is  adjacent  to  the  posterior  concave  surface  of  the  arytaenoid  cartilage  and  between  them 
is  covered  by  the  mucous  membrane  of  the  larynx;  its  posterior  surface  is -covered  by  the 
mm.  arytaenoidei  obliqui  and  by  the  tela  submucosa  pharyngis.  It  reaches  below  as  far  as  the 
lamina  cartilaginis  cricoideae,  above  not  quite  as  far  as  the  apex  of  the  arytaenoid  cartilages. 
Origin  and  insertion:  on  both  sides  to  the  posterior  surface  of  the  processus  muscularis 
and  to  the  lateral  edge  of  the  cartilago  arytaenoidea.  The  fibres  run  horizontally  in  a  frontal 
direction.  Action:  it  draws  the  processus  musculares  backward  and  upward  so  that  the 
processus  vocales  approach  one  another  and  are  somewhat  elevated,  the  rima  is  narrowed,  and 
the  ligamenta  vocalia  are  put  somewhat  upon  the  stretch.  Innervation:  ramus  posterior 
n.  laryngei  inferioris  (X)  of  both  sides. 

Cavum  laryngis  (cavity  of  the  larynx),  (see  Figs.  663 — 668). 

The  cavity  of  the  larynx  is  considerably  smaller  than  its  outer  circumference.  It  is 
bounded  in  front  (see  Fig.  666)  by  the  posterior  surface  of  the  cartilago  epiglottica,  of  the 
ligamentum  thyreoepiglotticum,  of  the  angle  of  the  cartilago  thyreoidea,  of  the  ligamentum 
ericothyreoideum  [medium]  and  of  the  arcus  cartilaginis  cricoideae.  The  lateral  wall  (see 
Figs.  666  and  667)  is  formed  on  each  side  by  the  medial  surface  of  the  membrana  quadran¬ 
gularis  with  the  cartilagines  cuneiformis  [Wrisbergi]  et  corniculata  [Santorini],  of  the  carti¬ 
lago  arytaenoidea,  of  the  conus  elasticus  and  of  the  arcus  cartilaginis  cricoideae.  The  posterior 
wall  (see  Fig.  666)  is  closed  by  the  anterior  surface  of  the  m.  arytaenoideus  transversus  and  the 
lamina  cartilaginis  cricoideae.  These  walls  are  all  directly  covered  by  the  mucous  membrane 
of  the  larynx,  tunica  mucosa  laryngis.  It  is  connected  at  the  epiglottis  with  the  mucous  mem¬ 
brane  of  the  tongue.  At  the  upper  margin  of  the  membrana  quadrangularis  it  is  continuous 
on  each  side  with  the  tunica  mucosa  pharyngis  and  it  forms  a  fold  with  the  latter,  plica 
aryepiglottica  (see  Figs.  664 — 666),  which  extends  medianward,  downward  and  backward  from 
the  lateral  margin  of  the  epiglottis  to  the  apex  of  the  arytaenoid  cartilage,  and  which  con¬ 
tains  processes  of  the  mm.  stylopharyngeus,  thyreoepiglotticus  and  aryepiglotticus.  This 
fold  in  the  neighborhood  of  its  posterior  end  presents  two  small  nodules,  an  anterior,  tuber- 
culum  cuneiforme  [Wrisbergi],  and  a  posterior,  tuberculum  corniculatum  [Santorini],  which 
are  due  to  the  projections  of  the  cartilages  of  the  same  name.  The  anterior  wall  is  broad 
above  (see  Fig.  665)  and  becomes  very  markedly  narrow  toward  the  middle,  widening  out 
again  below;  it  presents  just  above  the  middle  a  small  transverse  projection,  tuberculum  epi- 
glotticum  (see  Figs.  664  and  665),  which  covers  the  petiolus  epiglottidis  and  the  ligamentum 
thyreoepiglotticum.  The  lateral  surface  (see  Fig.  666)  presents  above  a  projection  which  extends 
obliquely  downward  and  forward  from  the  tuberculum  cuneiforme;  this  projection  contains  the 
cartilago  cuneiformis  and  the  glandulae  laryngeae  mediae.  Just  below,  running  horizontally  in 
a  sagittal  direction,  are  two  folds,  plica  ventricularis  and  plica  vocalis  (see  Figs.  664 — 668), 
separated  from  one  another  by  a  deep  groove,  ventriculus  laryngis  [Morgagnii]. 
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664.  Laryngoscoplc  view  of  the  larynx 

on,  quiet  breathing  (after  M.  Schmidt). 

Cavum  laryngis  (see  Figs.  663—668)  (continued). 

The  upper  fold,  plica  ventricularis ,  ventricular  fold  (0.  T.  false  vocal  cord),  presents 
a  projecting  free  margin  and  forms  by  its  broad  inferior  surface  the  upper  wall  of  the  ventriculus 
laryngis;  its  insertions  are  the  same  as  those  of  the  ligamentum  ventriculare  (see  p.  527).  It 
contains  within  it  the  lower  part  of  the  membrana  quadrangularis  with  the  ligamentum 
ventriculare,  the  m.  ventricularis  and  the  glandulae  laryngeae  mediae. 

The  lower  fold,  plica  vocalis ,  vocal  fold  (0.  T.  true  vocal  cord),  is  the  free  margin  of 
the  trilateral-prismatic  projection,  labium  vocale,  the  upper  free  surface  of  which  is  horizontal, 
flat  or  a  little  concave  and  forms  the  inferior  wall  of  the  ventriculus  laryngis,  while  its  medial, 
free  surface  is  turned  at  the  same  time  downward;  the  projection  contains  within  it  the  upper 
part  of  the  conus  elasticus  with  the  ligamentum  vocale,  as  well  as  the  m.  vocalis.  The 
vocal  fold  projects  farther  medianward  than  the  ventricular  fold.  It  presents  a  tolerably 
sharp,  free  edge  which  has  the  same  attachment  as  the  ligamentum  vocale;  near  the  anterior 
end  the  cartilago  sesamoidea  shows  through  the  mucous  membrane  as  a  yellowish  spot  (macula 
flava).  The  tone-producing  apparatus  formed  by  the  two  vocal  folds  is  called  the  glottis. 

The  ventriculus  laryngis  [Morgagnii]  is  a  long  drawn  out  pocket-shaped  slit 
which  extends  lateralward  between  the  ventricular  fold  and  the  vocal  fold  and  is  deepest  in 
the  middle.  It  gives  off  usually  from  its  anterior  half  vertically  upward  a  very  variable  slit-like 
blind  sack,  appendix  ventriculi  laryngis,  which  is  shoved  in  upward  between  the  ventricular 
fold  on  one  hand,  the  m.  thyreoarytaenoideus  [externus]  and  the  lamina  cartilaginis  thyreoideae 
on  the  other  (see  also  Fig.  661)  and  usually  ends  beneath  the  upper  margin  of  the  latter;  its 
anterior  margin  is  bounded  by  the  epiglottis;  its  walls  are  folded.  Very  rearely  the  appendix 
is  absent,  or  it  may  be  enlarged.  In  the  new-born  it  is  larger  than  in  the  adult. 

The  upper  opening  of  the  larynx,  aditus  laryngis  (see  Fig.  665),  looks  backward  and 
upward  and  is  triangular  and  rounded.  It  is  bounded  by  the  posterior  surface  of  the  epi¬ 
glottis  and  by  the  plicae  aryepiglotticae  converging  backward;  passing  for  a  short  distance 
downward  between  the  cartilagines  corniculatae  is  a  small  slit,  the  incisura  interarytaenoidea. 
The  upper  approximately  oval  part  of  the  cavity,  vestibulum  laryngis  (see  Figs.  665 — 667)  is 
higher  in  front  than  behind,  becomes  narrower  passing  downward  and  goes  over  through  the 
rima  vestibuli  (bounded  by  the  two  ventricular  folds)  into  the  aditus  glottidis  superior,  which 
is  bounded  lateralward  by  the  ventriculi  laryngis.  Just  beneath  it  at  the  level  of  the  5th 
cervical  vertebra,  between  the  two  plicae  vocales,  lies  the  rima  glottidis  (see  Figs.  663,  665 
and  667),  the  form  of  which  is  approximately  lancet-shaped  in  the  cadaver,  but  in  life  is  very 
variable.  In  it  can  be  distinguished  a  longer,  anterior  portion  situated  between  the  plicae  vocales 
and  called  the  pars  intermembranacea,  and  a  shorter  posterior  portion,  bounded  lateralward 
by  the  medial  surfaces  of  the  arytaenoid  cartilages,  behind  by  the  anterior  surface  of  the 
m.  arytaenoideus  transversus,  and  called  the  pars  inter cartilaginea.  The  space  situated  just 
beneath  the  rima  glottidis,  the  aditus  glottidis  inferior,  is  oval  in  cross-section;  where  it  goes 
over  into  the  trachea,  it  is  round. 
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665.  Cavity  of  the  larynx,  viewed  from  above. 
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666.  Median  section  of  the  larynx, 

right  half,  viewed  from  the  left. 
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667.  Frontal  section 
of  the  larynx, 

anterior  half,  viewed  from  behind. 

(The  section  passes  through  the  posterior  por¬ 
tion  of  the  vocal  fold.) 

The  mucous  membrane  of  the  larynx  is 
of  a  reddish  color,  that  of  the  vocal  folds  of  a 
white  color;  it  is  firmly  connected  with  the 
underlying  tissue  on  the  posterior  surface  of 
the  epiglottis  and  on  the  ventricular  and  vocal 
folds,  elsewhere  more  loosely.  It  contains  lymph 
nodules,  noduli  lymphatici  laryngei,  on  the 
posterior  surface  of  the  epiglottis  and  in 
the  ventriculus  laryngis;  also  numerous 
glands,  glandulae  laryngeae.  The  latter  are 
found  in  larger  groups  in  front  of  and  behind 
the  epiglottis,  gl.  laryngeae  anteriores  (see 
Fig.  666);  in  the  ventricular  fold,  as  a  sheath 
for  the  cartilago  cuneiformis,  in  the  fovea  trian¬ 
gularis  of  the  arytaenoid  cartilage  and  in  the 
ventriculus  laryngis,  gl.  laryngeae  mediae; 
as  well  as  before,  within  and  behind  the 
m.  arytaenoideus  transversus,  gl.  laryngeae 
posteriores.  The  glands  are  entirely  absent  from 
the  vocal  folds. 
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668.  Frontal  section 
through  the  anterior 
part  of  the  larynx. 

Magnification:  5:1. 
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669.  Right  lung,  670.  Left  lung, 

viewed  from  in  front  and  lateralward. 

The  trachea  (see  Figs.  358,  563,  567,  606,  607,  658,  659,  666,  675,  680  and  682)  is 
a  cylindrical,  hollow,  elastic  tube.  It  begins  above  as  the  continuation  of  the  larynx  in  front 
of  the  7th  cervical  vertebra,  passes  downward  and  somewhat  backward  and  divides  (bifurcatio 
tracheae)  in  front  of  the  4th  or  5th  thoracic  vertebral  body,  at  the  level  of  the  processus  spi- 
nosus  of  the  4th  thoracic  vertebra  or  somewhat  below  this  poirt,  into  the  two  bronchi ;  as  it 
descends  it  is  more  deeply  situated,  lies  in  the  median  plane  and  below  only  deviates  a  little  to 
the  right.  Its  posterior  wall  adjoins  the  oesophagus.  In  front  it  is  covered  in  the  neck  by  the 
isthmus  glandulae  thyreoideae  and  by  the  v.  thyreoidea  ima,  in  the  thoracic  cavity  by  the 
a.  anonyma,  a.  carotis  communis  sinistra,  arcus  aortae,  v.  anonyma  sinistra  and  by  the  thymus 
gland  situated  in  front  of  them.  Its  lateral  surfaces  lie  in  the  neck  in  contact  with  the  lobi 
glandulae  thyreoideae  and  the  nn.  recurrentes  (X),  in  the  thoracic  cavity  on  the  right  side  with 
the  n.  vagus  dexter,  the  v.  azygos  and  the  pleura  mediastinalis,  on  the  left  side  with  the  n.  re¬ 
currens  sinister  (X)  and  the  arcus  aortae.  It  is  ensheathed  in  loose  connective  tissue,  which  con¬ 
tains  especially  on  the  anterior  surface  numerous  lymph  nodules,  lympho glandulae  tracheales; 
especially  constant  is  a  large  group  of  lymph  glands  beneath  the  angle  of  bifurcation,  lympho- 
glandulae  bronchiales.  The  cross-section  of  the  trachea  is  rounded  with  its  posterior  wall  flat¬ 
tened.  The  lumen  enlarges  from  above  toward  the  middle  and  then  again  diminishes  in  size. 

The  wall  of  the  trachea  contains  16 — 20  horseshoe-like  curved  strips  of  hyaline  carti¬ 
lage,  open  behind,  the  cartilagines  tracheales.  They  are  often  split  and  may  be  united  with 
their  neighbors.  The  strips  of  cartilage  are  connected  with  one  another  by  means  of  the  liga-  , 
menta  annularia  [trachealia] ,  tough  membranes,  consisting  chiefly  of  elastic  and  collagenous 
fibres  running  longitudinally;  these  membranes  are  continous  with  the  perichondrium,  and  with  a 
similarly  built  but  thinner  layer  of  the  posterior  wall.  The  posterior  wall,  paries  membranaceus, 
consists  besides  internally  of  the  tunica  muscularis,  a  layer  of  smooth  muscle  fibres  which  are 
stretched  out,  especially  transversely,  between  the  ends  of  the  cartilages.  The  mucous  membrane, 
tunica  mucosa ,  is  pale,  and  on  the  posterior  wall  is  thrown  up  into  longitudinal  folds.  It  is  connected 
with  the  underlying  tissue  by  the  tela  submucosa,  which  consists  of  connective  tissue,  in  which 
are  numerous  glands,  glandulae  tracheales  (not  illustrated),  especially  in  the  anterior  and 
posterior  wall;  posteriorly,  the  largest  are  found  in  part  between  and  behind  the  muscles. 
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671.  Right  lung,  viewed  from  the  medial  surface. 

The  lungs  (pulmones)  (see  also  Figs.  670,  672,  678,  679,  682  and  683)  are  paired, 
approximately  wedge-shaped  organs,  which  fill  up  the  lateral  halves  of  the  thorax,  are  connected 
with  the  trachea  through  its  two  subdivisions,  the  bronchi,  and  contain  the  terminal  branches 
of  these  bronchi.  They  are  covered  on  their  outer  surface  by  the  pleura  pulmonalis  (see  p.  587). 
Their  color  is  reddish  gray  with  blue  and  black  spots. 

Each  lung  presents  above  a  blunt  tip,  apex  pulmonis,  and  below  a  broad  base,  basis 
pulmonis,  with  the  markedly  concave  facies  diaphragmatica,  which  lies  upon  the  diaphragm 
and  is  directed  downward  and  medianward.  The  markedly  convex  facies  costalis  which  looks 
forward,  lateralward  and  backward  is  bounded  by  the  ribs;  it  presents,  corresponding  to  the 
intercostal  spaces,  flat  bulgings,  which  are  characterized  by  the  presence  of  more  marked 
accumulations  of  pigment.  This  surface  with  the  facies  diaphragmatica  helps  to  form  the 
sharp  margo  inferior.  The  medial  surface,  facies  mediastinalis,  is  approximately  vertical  and 
is  directed  toward  the  pericardium  and  the  medianstinal  spaces;  it  forms  with  the  facies  costalis 
in  front  the  sharp  margo  anterior,  behind  a  blunt  margin,  while  with  the  facies  diaphrag¬ 
matica  it  forms  a  part  of  the  sharp  margo  inferior.  The  medial  surface  presents,  nearer  its 
posterior  margin  than  its  anterior,  a  club-shaped  fossa,  the  hilus  pulmonis,  in  which  lie  the 
bronchi  and  the  vessels  and  nerves  entering  and  leaving  the  lung  and  also  several  lymph  nodules, 
lymphoglandulae  pulmonales.  The  structures  running  to  the  hilus  are  grouped  together  as  the 
root  of  the  lung,  radix  pulmonis  (see  also  Fig.  683).  Behind  the  hilus  on  the  left  runs  a 
deeper  and  broader  furrow  for  the  aorta  thoracalis,  on  the  right  a  flatter  and  narrower  one 
for  the  v.  azygos  perpendicularly  upward  and  then  bends  around  forward.  Connected  with  this 
toward  the  apex  is  a  flat  groove,  the  sulcus  subclavius,  for  the  a.  subclavia.  In  front  of  and 
below  the  hilus  lies  a  fossa,  for  the  heart,  impressio  cardiaca,  deeper  on  the  left  side  and 
going  over  on  the  right  side  above  into  a  groove  for  the  v.  cava  superior. 
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672.  Left  lung,  viewed  from  the  medial  surface. 

The  lungs  (continued).  In  each  lung  a  fissure,  the  incisura  interlobaris,  which  cuts 
through  the  whole  substance  almost  as  far  as  the  hilus  (see  also  Fig.  683)  extends  from  behind 
and  above  forward  and  downward  and  separates  a  smaller,  upper  lobe,  lobus  superior,  from  a 
larger,  lower  lobe,  lobus  inferior.  The  fissure  whose  course  often  varies  begins  commonly  somewhat 
below  the  apex  at  the  level  between  the  processus  spinosi  of  the  2nd  and  3rd  thoracic  vertebra, 
runs  downward  and  forward  (on  the  left  somewhat  more  steeply  than  on  the  right)  and  reaches 
the  margo  inferior  in  about  the  region  of  the  mammillary  line.  In  the  right  lung  in  the  region 
of  the  axillary  line  at  the  level  of  the  4th  intercostal  space  there  goes  off  from  this  incisure 
a  second  deep  one  which  runs  in  an  approximately  horizontal  direction  and  reaches  the  margo 
anterior  at  the  level  of  the  4th  rib ;  it  together  with  the  main  incisure  bounds  the  lobus  medius. 
The  margo  interior  of  the  left  lung  is  deeply  notched  below,  incisura  cardiaca;  the  narrower 
portion  projecting  forward  beneath  it  from  the  upper  lobe  is  called  the  lingula  pulmonis. 

The  right  lung  is  somewhat  shorter  and  broader  and  on  the  whole  somewhat  larger  than 
the  left.  The  volumes  of  the  right  and  left  lungs  are  in  man  in  the  ratio  of  10:  9,  in  woman  8:  7. 

Position  of  the  lungs .  The  apex  of  the  lung  projects  upward  as  far  as  in  front 
of  the  neck  of  the  first  rib  (see  Figs.  679 — 681);  it  is  somewhat  higher  and  somewhat  farther 
forward  on  the  right  than  on  the  left  and  in  the  ordinary,  upright  position  reaches  from  one 
to  three  cm  above  the  extremitas 'sternalis  claviculae.  The  margo  inferior  extends  in  front,  on 
moderate  expiration,  first  along  the  lower  margin  of  the  6th  rib,  cuts  the  upper  margin  of  the 
7th  rib  in  the  mammillary  line,  crosses  the  8th  rib  in  the  axillary  line,  the  9th  and  10th  rib  in 
the  scapular  line,  and  reaches  the  spine  at  the  level  of  the  processus  spinosus  of  the  11th  tho¬ 
racic  vertebra;  it  thus  runs  lateralward  and  backward  almost  horizontally.  The  margo  anterior 
begins  above  on  both  sides  symmetrically  behind  the  articulatio  sternoclavicularis,  extends 
thence  on  the  right  in  a  slightly  convex  curve  toward  the  insertion  of  the  6th  costal  cartilage 
and  goes  in  the  middle  of  its  extent  a  little  beyond  the  median  plane.  On  the  left  it  runs  in  a 
corresponding  direction  as  far  as  the  level  of  the  4th  costal  cartilage  and  then  curves  at  the 
incisura  cardiaca  first  lateralward,  then  downward  and  somewhat  medianward. 
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673.  Cast  of  the  air  tubes  and  their  branches, 

viewed  from  the  right,  semi -schematic. 

(After  a  preparation  of  F.  V.  Birch-Hirschfeld,  with  the  aid  of  a  drawing  by  Dr.  M.  Lange. 

Figs.  673 — 675  represent  the  same  preparation.) 

The  two  bronchi,  bronchus  dexter  and  bronchus  sinister  (see  also  Figs.  607,  674  and  675) 
extend  out  from  the  bifurcatio  tracheae  at  an  angle,  usually  less  than  90°,  and  pass  downward 
and  lateralward  to  the  hilus  pulmonis.  The  non-branched  part  is  steeper,  shorter  and  a  little 
wider  on  the  right  side  than  on  the  left.  They  are  constructed  exactly  as  is  the  trachea  and,  have 
on  the  right  side  6—8,  on  the  left  side  9 — 12  hyaline  rings  of  cartilage  which  are  open  behind; 
they  possess  numerous  glands,  glandulae  bronchiales ,  and  single  lymph  follicles,  noduli 
lymphatici  bronchiales. 
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(After  a  preparation  of  F.  V.  Birch-Hirschfeld,  with  the  aid  of  a  drawing  by  Dr.  M.  Lange. 

Figs.  673 — 675  represent  the  same  preparation.) 

Position  of  the  bronchus  (see  Figs.  607,  671,  672,  680  and  681).  The  branch  of  the 
a.  pulmonalis  runs  on  each  side  in  front  of  the  bronchus  to  the  hilus,  there  lies  on  the  anterior 
and  upper  surface  of  the  bronchus  and  then  curves  around  it  lateralward  to  run  into  the  lung 
along  its  posterior  surface.  The  vv.  pulmonales  leave  the  hilus  at  the  anterior  and  inferior 
surfaces  of  the  bronchus.  The  a.  bronchialis  is  situated  in  the  hilus  on  the  posterior  surface 
of  the  bronchus.  Above  and  behind  the  bronchus  on  the  right  side  runs  the  v.  azygos,  on 
the  left  side  the  aorta  thoracalis,  behind  it  on  both  sides  the  n.  vagus. 
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Lungs. 

Trachea  (also  the  position  of  the  median  plane) 
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675.  Cast  of  the  air  tubes  and  their  branches, 

viewed  from  in  front.  (After  a  preparation  of  F.  V.  Birch-Hirschfeld,  with  the  aid  of  a 
drawing  by  Dr.  M.  Lange.  Figs.  673—675  represent  the  same  preparation.) 

Branching  of  the  bronchi  (see  also  Figs.  607,  673  and  674).  The  main  bronchus 
(stembronchus)  runs  on  each  side  as  the  continuation  of  and  in  the  same  direction  as  the 
corresponding  subdivision  of  the  trachea  during  its  whole  length  as  far  as  the  posterior  part 
of  the  basis  pulmonis;  the  left  one  is  curved  slightly  like  the  letter  S.  From  it  go  off  mono- 
podic  lateral  bronchi,  rami  bronchiales,  four  ventral  and  four  dorsal  arising  alternately.  The 
first  lateral  bronchus  supplying  the  lobus  superior  goes  off  on  the  right  side  above  the  place, 
where  the  bronchus  and  the  branch  of  the  a.  pulmonalis  cross  one  another,  as  a  (single)  ramus 
bronchialis  eparterialis;  on  the  left  it  arises  below  the  place  of  crossing  and  belongs  accordingly 
like  all  the  other  branches  to  the  rami  bronchiales  hyparteriales.  The  middle  lobe  on  the  right 
side  is  supplied  by  the  first  ventral  lateral  bronchus.  These  lateral  bronchi  give  off  numerous 
branches  which  go  on  subdividing  so  that  they  become  finer  and  finer  and  form  the  bronchioli. 

The  main  bronchi  and  their  branches  present  only  irregular  cartilaginous  plates  which 
are  distributed  about  the  whole  circumference  of  the  tubes.  They  are  larger  at  the  beginning, 
where  they  are  also  closer  together;  they  disappear  in  the  tubes  of  1  mm  diameter;  the  larger 
ones  have  a  hyaline  ground-substance,  the  small  tubes  one  with  elastic  fibres.  Internally  from 
them  lies  a  circular  layer  of  smooth  muscle  fibres  and  a  mucous  membrane.  Glands  are 
present  on  the  outer  surface  of  the  muscles  wherever  the  cartilages  occur;  noduli  lymphatici 
bronchiales  are  present  down  to  the  finest  branches. 
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Lungs. 
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676.  Alveolar  duct, 
with  branches  and  blood 

vessels,  from  the  dog. 


(After  a  wax-plate  model  by  W.  S.  Miller.) 


Cut  surface  at  tho 
junction  of  the 
sacculus  alveolaris 
with  the  atrium 


677.  Air  saccule, 

by  itself. 

Magnification:  60:1  (see  Fig.  676). 


Mode  of  termination  of  the  air  spaces . 
Each  bronchiolus  divides  farther  into  branches, 
bronchioli  respiratorii,  the  walls  of  which  are  no  longer 
smooth  but  present  numerous  small  bulgings,  alveoli 
pulmonis.  Out  of  these  bronchioli  respiratorii,  as 
terminal  branches,  pass  the  alveolar  ducts,  ductuli  al¬ 
veolares,  which  bear  alveoli  on  all  sides  and  lead  through 
openings  in  their  terminal  piece  into  several  approxi¬ 
mately  spherical  spaces,  atria.  Each  atrium  is 
connected  in  turn  with  a  number  of  larger  and  more 
irregular  cavities,  air  sacs,  sacculi  alveolares  (infundibula),  the  whole  surface  of  which  is  closely 
set  with  small  cavities,  alveoli  pulmonis.  Each  alveolar  duct  together  with  its  branches  forms 
a  lobule  of  the  lung,  lobulus  pulmonis.  The  bronchioli  respiratorii  and  the  ductuli  alveolares 
still  possess  a  circular  layer  of  smooth  muscle  fibres  but  this  is  absent  from  the  atria  and 
sacculi  alveolares. 

The  branches  of  the  a.  pulmonis  accompany  the  air-conducting  tubes  as  far  as  the  atria 
and  break  up  into  capillaries  on  the  sacculi  alveolares.  The  smallest  veins  collect  at  the  peri¬ 
phery  of  the  lobule,  receive  tributaries  from  the  points  of  division  of  the  bronchioli  and  run 
at  first  between  the  lobules,  separated  as  far  as  possible  from  the  bronchioli  and  the  arteries; 
only  when  the  larger  branches  have  been  reached  in  the  neighborhood  of  the  hilus  do  they 
approach  the  anterior  surface  of  the  bronchi. 


Magnification :  60  : 1 


586 


Thymus. 
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678. Thymus  and  pericardium 

of  a  12  year  old  boy,  viewed  from  in  front. 


(The  lungs  have  been  drawn  aside  and  the  thymus  and  pericardium  dissected  out  after  removal 

of  the  pleurae  mediastinalis.) 

The  thymus,  or  thymus  gland,  which  develops  as  a  paired  organ  from  the  ventral  diver¬ 
ticula  of  the  3rd  and  4th  embryonal  pharyngeal  pouches,  increases  in  size  up  to  the  beginning  of 
puberty,  and  then  in  healthy  individuals  gradually  decreases.  From  the  20th — 25th  year  on  the 
interstitial  connective  tissue,  which  in  a  person  of  mature  age  has  the  character  of  adipose  tissue, 
exceeds  greatly  the  parenchyma  of  the  gland.  The  organ  from  birth  shows  no  sexual  differences; 
but  later  in  life  it  seems  to  be  lighter  in  woman  than  in  man.  It  is  of  a  grayish-red  color,  has  an 
irregular  flat-oblong  shape  and  consists  of  two  usually  asymmetrical  lobes,  lobus  dexter  and 
lobus  sinister,  united  only  by  loose  connective  tissue.  Each  of  these  lobes  is  composed  of  a  large 
number  of  small  lobules,  lobuli  thymi,  which  are  separable  from  one  another,  but  all  are 
connected  by  a  medullary  cord,  tractus  centralis  (not  illustrated),  which  follows  a  tortuous 
course  inside  the  thymus  and  penetrates  also  into  the  lobules. 

It  lies  (see  also  Figs.  679 — 681)  just  behind  the  sternum  in  the  spatium  mediastinale 
anterius,  is  bounded  behind  by  the  upper  part  of  the  pericardium,  the  v.  cava  superior,  vv.  ano- 
nymae,  the  arcus  aortae  and  its  branches,  lateralward  and  partly  in  front  by  the  pleura  media- 
stinalis.  Above  it  may  reach  behind  the  mm.  sternothyreoidei  as  faj  as  the  glandula  thyreoidea. 
Its  anterior. wall  is  loosely,  the  others  more  firmly  connected  with  the  surrounding  tissues. 


Thoracic  Cavity. 
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679.  Thoracic  viscera  of  a  12  year  old  boy,  viewed  from  in  front. 

(The  sternum  and  ribs  have  been  removed.  In  the  neck  the  cupulae  of  the  pleurae  have  been 

exposed.  The  lungs  are  somewhat  retracted.) 

The  pleurae  (see  also  Figs.  682  and  683)  are  two  smooth,  glistening,  serous  membranes 
which  cover  the  walls  and  viscera  of  the  thoracic  cavity  (cavum  thoracis).  They  form,  one  in 
the  right  and  one  in  the  left  half  of  the  thoracic  cavity,  sacs  complete  in  themselves,  separated 
from  one  another  by  the  septum  mediastinale ;  one  portion  of  each  sac,  pleura  pulmonalis, 
covers  the  lung,  and  the  other  portion,  pleura  parietalis,  the  walls  of  the  space  occupied  by 
the  lung;  the  two  portions  go  over  into  one  another  at  the  hilus  pulmonis  and  inclose  a  slit¬ 
like  space,  cavum  pleurae,  which  contains  a  very  small  amount  of  clear,  serous  fluid. 


588 


Thoracic  Cavity. 
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680.  Right  thoracic  cavity  and  septum  media- 

stinale,  viewed  from  the  right,  after  removal  of  the  lungs  and  pleura. 


Thoracic  Cavity, 
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681.  Left  thoracic  cavity  and  septum  mediastinale, 

viewed  from  the  left,  after  removal  of  the  lungs  and  pleura. 
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Thoracic  Cavity. 
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682  and  683.  Cross-sections  of  the  thorax, 

viewed  from  above  (after  W.  Braune). 
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Pleura  (continued). 

The  pleura  pulmonalis  is  intimately  fused  with  the  surface  of  the  lung  and  follows 
it  even  into  the  depth  of  the  incisurae  interlobares  (see  Fig.  683).  At  the  hilus  it  leaves  the 
surface  of  the  lung,  is  attached  for  a  short  distance  to  the  root  of  the  lung  (see  Fig.  683)  and  is 
then  continued  into  the  pleura  mediastinalis.  In  so  doing  it  forms  below  the  hilus  between  the 
lung  and  the  pleura  mediastinalis  a  triangular  duplicature,  ligamentum  pulmonale,  the  origin 
of  which  on  the  right  lung  runs  in  front  of  the  groove  for  the  v.  azygos,  on  the  left  in  front  of 
the  groove  for  the  aorta  thoracalis  almost  as  far  as  the  facies  diaphragmatica  (see  Figs.  671 
and  672);  below  it  ends  with  a  free  margin  or  is  attached  to  the  pleura  diaphragmatica. 

The  pleura  parietalis  is  divisible  into  pleura  costalis,  pleura  diaphragmatica  and 
pleura  mediastinalis.  The  pleura  costalis  (costal  pleura)  (see  Figs.  682  and  683)  covers  the  inner 
surface  of  the  ribs  on  both  sides,  the  lateral  surface  of  the  bodies  of  the  thoracic  vertebrae, 
partly  also  the  posterior  surface  of  the  sternum,  the  mm.  intercostales,  subcostales  and  trans- 
versus  thoracis,  as  well  as  the  aa.,  vv.  and  nn.  intercostales,  a.  and  vv.  mammariae  internae,  the 
truncus  sympathicus  and  its  branches.  It  is  connected  with  these  parts  by  the  fascia  endo- 
thoracica  (not  illustrated),  a  layer  of  connective  tissue,  which  is  strongest  anteriorly  behind  the 
cartilages  of  the  ribs  and  becomes  thinner  and  looser  posteriorly.  Above  the  pleura  forms  a 
blind-sac-like  prolongation,  the  cupula  pleurae  (see  Figs.  679—681),  which  lies  exactly  at  the 
apex  of  the  lung  and  which  accordingly  projects  as  this  does  upward  as  far  as  the  neck  of  the 
first  rib  (see  p.  581).  The  cupula  is  related  (from  behind  forward)  to  the  lowermost  bundle  of 
origin  of  the  plexus  brachialis,  to  the  ganglion  cervicale  inferius,  the  m.  scalenus  minimus,  the 
a.  subclavia  with  the  first  portions  of  the  a.  vertebralis  and  a.  intercostalis  suprema,  the  m. 
scalenus  anterior,  the  a.  mammaria  interna  and  the  v.  subclavia,  on  the  left  also  the  ductus 
thoracicus;  it  is  attached  by  the  m.  scalenus  minimus  and  different  bands  of  connective  tissue 
upward  to  the  cervical  spine  and  fasciae.  The  pleura  diaphragmatica  (see  Fig.  679)  covers  the 
upper  surface  of  the  diaphragm  very  firmly  and  exactly  as  far  as  the  neighborhood  of  its 
origins  from  the  ribs,  where  it  is  reflected  into  the  pleura  costalis;  this  line  of  reflection  begins 
near  the  sternum  at  the  lower  margin  of  the  6th  rib,  cuts  the  7th  rib  at  the  junction  of  the 
cartilage  with  the  bone,  the  8th  rib  behind  it  and  reaches  the  spine  at  the  lower  border  of  the 
body  of  the  12th  thoracic  vertebra  or  of  the  processus  transversus  of  the  1st  lumbar  vertebra 
below  the  attachment  of  the  12th  rib.  Between  this  line  of  reflection  and  the  lower  margin  of 
the  lung  (see  p.  581)  the  pleura  diaphragmatica  lies  on  the  pleura  costalis  for  some  distance 
and  with  it  bounds  the  sinus  phrenicocostalis.  During  inspiration  the  lung  passes  into  this 
sinus  pleurae  which  then  becomes  smaller,  but  is  not,  as  a  rule,  totally  obliterated  in  its  most 
dependent  parts,  since  the  lung  generally  does  not  pass  as  far  as  the  line  of  reflection. 

The  right  and  the  left  cavum  pleurae  are  separated  by  the  septum  mediastinale  which 
is  narrower  above  and  broader  below  and  contains  chiefly  the  heart,  the  great  vessels,  the 
trachea,  the  oesophagus  and  the  thymus  gland  (see Figs.  680 — 683).  This  septum  is  covered  right 
and  left  by  the  pleura  mediastinalis;  that  portion  of  this  which  is  very  firmly  fused  with 
the  parietal  layer  of  the  pericardium  is  designated  as  pleura  pericardiaca,  the  rest  of  it  as  lamina 
mediastinalis.  The  pleura  mediastinalis  is  connected  in  front  and  behind  with  the  pleura  costalis, 
below  with  the  pleura  diaphragmatica.  The  anterior  line  of  reflection  (see  Fig.  679)  runs  on  the 
right  as  does  the  anterior  margin  of  the  right  lung  (see  p.  581),  on  the  left  in  a  similar  curve 
but  so  that  it  usually  lies  lateralward  from  the  medial  end  of  the  5th  left  intercostal  space; 
as  a  result  of  this  the  pleurae  of  the  two  sides  may  come  into  contact  with  one  another  between 
the  2nd  and  4th  costal  cartilages  but  are  usually  separated,  however,  especially  in  younger  indi¬ 
viduals  by  a  layer  of  loose  tissue.  The  starting  point  of  the  mediastinal  pleura  behind  lies  on 
the  lateral  surface  of  the  bodies  of  the  vertebrae.  Toward  the  apex  the  pleura  mediastinalis 
goes  over  into  the  medial  wall  of  the  pleural  cupula;  below  this  it  extends  almost  directly 
(see  Fig.  682)  from  before  backward  and  in  so  doing  directly  covers  on  both  sides  the  thymus, 
nn.  phrenicus  and  vagus,  on  the  right  side  (see  Fig.  680)  the  vv.  cava  superior,  anonyma  dextra 
and  azygos,  as  well  as  the  trachea,  on  the  left  side  (see  Fig.  681)  the  aorta  thoracalis  and  the 
a.  subclavia  sinistra.  The  pleura  mediastinalis  is  curved  out  lateralward  below  (see  Fig.  683), 
more  markedly  on  the  left  than  on  the  right  side,  but  in  the  neighborhood  of  its  posterior 
portion  it  is  interrupted  by  the  hilus  pulmonis  and  the  ligamentum  pulmonale,  upon  which  it 
becomes  reflected;  it  thus  directly  coveis  as  pleura  pericardiaca  in  front  the  pericardium,  the 
nn.  phrenici  and  the  accompanying  vessels,  behind  the  oesophagus  with  the  nn.  vagi  (on  the 
right  in  the  middle,  on  the  left  below)  as  well  as  on  the  right  the  v.  azygos  and  the  vv.  inter¬ 
costales  dextrae  and  on  the  left  the  aorta  thoracalis.  Anteriorly,  where  the  pleura  costalis  goes 
over  into  the  pleura  mediastinalis,  more  distinctly  visible  below  than  above,  is  a  slit-like  space, 
sinus  costomediastinalis  (see  Fig.  683),  which  on  inspiration  is,  in  general,  completely  filled 
up  by  the  margo  anterior  of  the  lung;  only  the  portion  situated  in  front  of  the  heart  and  corre¬ 
sponding  to  the  incisura  cardiaca  (see  Fig.  679)  remains  free  from  the  lung  even  on  deepest 
inspiration.  In  the  sinus  phrenicocostalis  and  in  the  groove  between  the  pleura  diaphragmatica 
and  the  pleura  mediastinalis  are  frequently  situated  lobe-like  adipose  appendages  of  the  me¬ 
diastinum,  plicae  adiposae  (not  illustrated),  which  carry  small  villous  projections,  villi  pleurales. 
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684.  Thyroid  gland, 

in  its  position  to  the  larynx  and  to  the  trachea,  viewed  from  in  front. 

Pleura  (continued). 

The  septum  mediastinale  is  divided  into  two  portions  of  different  size,  which  are 
separated  only  indistinctly  from  one  another  by  the  heart  with  the  pericardium,  the  central  part 
of  the  large  vessels,  the  roots  of  the  lungs  and  the  trachea.  The  smaller,  anterior  portion, 
spatium  mediastinale  anterius,  contains  the  aa.  and  vv.  mammariae  internae,  nn.  phrenici, 
thymus  gland  and  lymph  glands;  the  posterior,  spatium  mediastinale  posterius ,  contains  the 
aorta  thoracalis,  aa.  and  vv.  intercostales  dextrae,  vv.  azygos  and  hemiazygos,  ductus  thora- 
cicus,  nn.  vagi  and  splanchnici,  oesophagus  and  lymph  glands  (see  also  Figs.  682  and  683). 


The  Thyroid  Gland  and  accessory  Organs. 
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The  thyroid  gland  (glandula  thyreoidea)  (see  Figs.  358,  567,  679,  684  and  685)  is 
an  unpaired  very  variable,  frequently  asymmetrical  gland,  which  in  the  early  embryonal 
period  opens  to  the  outside  by  means  of  an  duct,  ductus  thyreoglossus  (see  p.  507),  but  later 
forms  a  body  completely  shut  off  from  the  surface.  It  is  of  a  bluish-red  or  reddish-yellow 
color,  lies  upon  the  lateral  surface  of  the  larynx  as  well  as  upon  the  lateral  and  anterior 
surfaces  of  the  upper  end  of  the  trachea  and  surrounds  the  latter  like  a  horse-shoe.  It  is  covered 
in  front  (see  Figs.  349  and  353)  by  the  mm.  sternothyreoidei,  omohyoidei,  sternohyoidei  and 
sternocleidomastoidei.  It  presents  for  examination  two  lateral  lobes,  lobus  dexter  and  lobus 
sinister,  which  are  united  with  one  another  in  front  by  means  of  a  middle  piece,  isthmus 
glandulae  thyreoideae.  The  oblong  and  thick  lateral  lobe  lies  on  each  side  on  the  lateral 
surface  of  the  trachea  and  oesophagus  as  well  as  On  each  side  of  the  larynx  and  pharynx.  On 
the  thyroid  cartilage  it  reaches  only  as  far  as  the  insertion  of  the  m.  sternothyreoideus ;  from 
there  on  it  is  pressed  somewhat  backward  and  becomes  drawn  out  into  a  pointed  process  which 
may  extend  as  far  as  the  hyoid  bone.  Its  medial  surface  is  in  contact  below  also  with  the  n. 
recurrens  (X);  its  posterior  surface  is  in  contact  with  the  a.  carotis  communis  (which  usually 
makes  a  groove-like  impression  upon  it),  the  a.  thyreoidea  inferior  and  the  v.  jugularis  interna, 
above  also  with  the  fascia  praevertebralis;  the  anterior  surface,  directed  at  the  same  time 
lateralward,  is  covered  by  the  above-mentioned  muscles.  The  middle  piece  is  essentially  shorter 
and  covers  the  2nd,  3r4  and  4th,  very  often  also  the  1st  cartilago  trachealis;  going  out  from 
it,  usually  from  the  left  side,  is  often  a  process,  variable  in  from,  the  lobus  pyramidalis, 
which  passes  in  front  of  the  thyroid  cartilage  upward  toward  the  middle  of  the  hyoid  bone,  but 
does  not  always  reach  it.  The  isthmus  varies  much  in  its  development  and  may  be  absent 
altogether.  The  gland  consists  of  connective  tissue,  stroma  glandulae  thyreoideae,  in  which  lie 

small  gland  vesicles,  which  are  arranged  in  larger  groups,  lobuli  glandulae  thyreoideae. 

« 

The  glandulae  thyreoideae  accessoriae  (not  illustrated)  are  small  masses  of  thyroid 
tissue  which  may  occur  close  above  the  hyoid  bone  (glandula  thyreoidea  accessoria  supra- 
hyoidea),  in  the  course  of  the  lobus  pyramidalis  or  dorsal  of  the  thyroid  gland,  in  the  lateral 
region  of  the  neck,  or  upon  the  trachea  as  far  down  as  the  arcus  aortae. 

The  glandulae  parathyreoideae  (epithelial  bodies)  (see  Fig.  685)  are  usually 
two  on  each  side,  a  superior  and  inferior  one.  They  are  solid  epithelial  structures,  which  are 
situated  on  the  dorsal  surface  of  the  thyroid  gland  next  to  small  accessory  thymus  and 
thyroid  lobules  and  lymph  glands.  They  are  developed  from  the  dorsal  diverticula  of  the  3rd 
and  4th  embryonal  pharyngeal  pouches,  and  in  the  course  of  development  become  so  shifted  that 
the  one  corresponding  to  the  3rd  pouch  becomes  the  lower  (caudal),  and  the  one  from  the  4th 
pouch  the  upper  (cranial)  one.  Their  number  (both  sides  together)  is  in  adults  often  diminished 
to  3  or  2.  They  are  of  a  yellowish-red  or  yellowish-brown  color  and  have  a  uniform  smooth  and 
shining  surface.  Their  form  and  size  is  very  variable.  They  are  flattened,  mostly  oval,  and  some¬ 
times  pointed  at  the  ends.  Their  length  is  usually  6 — 8  mm,  their  width  3 — 4  mm  and  their 
thickness  1,5 — 2  mm,  the  length  being  very  variable,  the  thickness  rather  constant.  The 
epithelial  bodies  are  proportionately  larger  in  size  in  the  child  than  in  the  adult.  The  right 
and  left  parathyroids  are  seldom  placed  symmetrically. 

The  upper  parathyroid  is  situated  in  the  median  portion  of  the  posterior  surface  of  the 
lateral  lobe  of  the  thyroid,  frequently  in  a  notch  of  the  latter,  next  to  the  wall  of  the  pharynx 
or  oesophagus,  about  the  level  of  the  lower  border  of  the  cartilago  cricoidea,  and  is  usually 
separated  from  the  thyroid  by  loose  connective  tissue.  The  ascending  branch  of  the  a.  thyreoidea 
inferior,  which  gives  off  the  a.  laryngea  inferior,  and  the  n.  laryngeus  inferior  run  somewhat 
ventrally  and  medially  to  it. 

The  lower  parathyroid  is  less  constant  in  its  position  and  relations.  It  lies  close  to  the 
lower  pole  of  the  lateral  lobe  of  the  thyroid  gland  near  the  3rd  and  4th  cartilage  ring  of  the 
trachea,  ventrally  to  the  ascending  branch  of  the  a.  thyreoidea  inferior  and  n.  laryngeus  inferior; 
sometimes  it  is  found  nearer  to  the  upper  superior  parathyroid  or  more  caudally  from  the 
thyroid  on  the  trachea. 

There  have  also  been  observed  internal  epithelial  bodies  enclosed  at  all  sides  from  the 
thyroid  tissue. 
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685.  Thyroid  gland  and  its  relation  to  the  surrounding  organs, 

from  behind. 

(Tho  carotid  arteries  are  turned  a  little  outward  so  that  the  carotid  glands  may  be  seen.) 

The  glomus  caroticum  (Paraganglion  int  er  caroticum,  carotid  gland)  is  an  oblong, 
flattened  body  about  5  mm  long,  which  is  situated  immediately  above  the  division  of  the 
a.  carotis  communis  directly  on  the  medial  surface  of  this  artery  and  of  its  both  branches.  It 
sometimes  consists  of  2 — 5  nodules  of  hard  consistency  and  of  grayish-red  or  brownish-red 
color.  It  consists  of  chromaffin  cells  and  abundant  vascular  and  nervous  elements. 


•  Urinary  Apparatus. 
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686.  Urinary  organs  in  a  male,  viewed  from  in  front. 

(Of  the  intestine  only  the  termination  of  the  duodenum  has  been  left;  the  peritonaeum,  with 
the  exception  of  the  inferior  portion  on  the  left  side,  has  been  removed.  The  margins  of  the 

bodies  of  the  vertebrae  are  indicated  by  interrupted  lines.) 

The  kidneys  (renes)  are  two  large  glands,  which  are  situated,  one  on  each  side,  in  the 
upper  part  of  the  posterior  wall  of  the  abdominal  cavity  near  the  spine.  The  posterior  surface 
of  the  kidney,  directed  at  the  same  time  medianward,  lies  in  front  of  that  portion  of  the  diaphragm 
which  arises  from  the  arcus  lumbocostales,  as  well  as  in  front  of  the  mm.  psoas  major,  quadratus 
lumborum  and  transversus  abdominis  and  is  separated  from  them  by  a  layer  of  loose  tissue,  rich 
in  fat,  the  capsula  adiposa.  In  the  male  the  left  kidney  reaches  usually  from  the  11th  thoracic 
vertebra  as  far  as  the  upper  border  of  the  3rd  lumbar  vertebra;  the  right  lies  usually  deeper 
by  the  distance  of  from  a  half  to  a  whole  vertebral  level.  In  the  female  both  kidneys  are  lower 
down  by  about  one  half  a  vertebra  but  do  not  reach  normally  the  level  of  the  crista  iliaca.  The 
twelfth  rib  runs  obliquely  downward  behind  the  posterior  surface  of  the  kidney.  The  upper  part 
of  the  kidney  accordingly  still  remains  in  the  domain  of  the  sinus  phrenicocostalis  of  the  pleura. 
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687.  Right  kidney,  688.  Left  kidney, 

viewed  from  in  front. 

Position  of  the  kidneys  (continued)  (see  Fig.  686). 

Their  largest  planes  of  section  cut  one  another  in  front  of  the  spine,  and  their  upper  poles 
lie  nearer  the  median  plane  than  their  lower  poles.  The  anterior,  lateral  surface  is  covered  by  a 
feebly  developed  capsula  adiposa  (see  p.  595)  and  right  and  left  shows  differences  in  relations  as 
regards  the  neighboring  organs.  The  right  kidney  (see  Fig.  645)  is  lateralward  almost  entirely 
covered  by  the  liver,  its  upper  pole  is  closely  related  medianward  to  the  suprarenal  gland,  and 
in  front  of  its  medial  margin  the  pars  descendens  duodeni  passes  downward;  its  lower  pole  is  in 
contact  for  a  variable  extent  (see  p.  542)  with  the  flexura  coli  dextra.  It  is  covered  by  peri¬ 
tonaeum  parietale  to  the  extent  of  its  surface  of  contact  with  the  liver,  only  with  the  exception 
of  the  uppermost  end.  On  the  left  kidney  at  the  medial  margin  of  its  upper  pole  lies  the  supra¬ 
renal,  on  the  upper  part  of  its  anterior  surface  the  paries  posterior  of  the  stomach,  below  this 
the  facies  posterior  of  the  pancreas  and  the  vasa  lienalia,  and  at  the  lowest  part  lie  several 
loops  of  the  jejunum;  on  the  upper  part  of  its  lateral  margin  lies  the  facies  renalis  of  the  spleen; 
along  the  lower  part  of  its  lateral  margin  it  is  covered  by  the  flexura  coli  sinistra  and  by  the 
colon  descendens.  The  peritonaeum  covers  on  the  left  the  portions  related  to  the  spleen  and 
the  stomach;  that  covering  the  latter  looks  into  the  bursa  omentalis;  the  peritonaeum  also 
covers  the  surface  situated  below  the  pancreas,  with  which  the  mesocolon  transversum  and 
descendens  is  fused. 

Form  of  the  kidneys  (see  also  Fig.  689). 

Each  kidney  has  the  shape  of  a  flattened  bean.  It  presents  an  upper,  broader  and  thinner 
end  or  pole ,  extremitas  superior ,  and  a  lower,  narrower  and  thicker,  extremitas  inferior,  as 
well  as  a  markedly  convex  lateral  border,  margo  lateralis,  and  a  feebly  convex  medial,  margo 
medialis.  The  latter  presents  in  the  middle  an  oblong  fossa  which  cuts  in  deep,  and  is 
bounded  by  convex  margins,  the  hilus  renalis,  in  which  the  a.  renalis  enters  and  from  which 
the  v.  renalis  and  the  ureter  emerge;  it  goes  over  into  a  deep  slit,  sinus  renalis,  which 
runs  into  the  kidney  in  a  longitudinal  direction  and  contains  the  pelvis  of  the  kidney  (see 
Fig.  691). 
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689.  Right  kidney,  viewed  from  behind. 

Foirm  of  the  kidneys  (continued). 

The  anterior  surface  (facies  anterior )  (see  Figs.  687  and  688)  is  convex.  On  the  right 
side  its  upper  part  is  usually  somewhat  flattened  corresponding  to  its  apposition  with  the  liver, 
impressio  hepatica;  on  the  left  the  stomach  causes  a  trough-like  depression,  often  very  marked 
in  its  upper  part,  impressio  gastrica.  The  posterior  surface,  facies  posterior,  has  a  somewhat 
flatter  curve.  It  presents  in  its  lower  part  a  variable  marked  impression,  impressio  muscularis, 
for  the  m.  quadratus  lumborum  and  medianward  from  it  frequently  a  flattened  surface  for  the 
m.  psoas  major;  in  the  upper  half  the  surface  for  apposition  with  the  diaphragm  is  often 
distinctly  recognizable. 

The  surface  of  the  kidney  is  usually  smooth  and  presents  notches  only  at  the  hilus. 
In  the  embryo  and  the  new  born  (see  Fig.  692)  it  is,  on  the  contrary,  subdivided  by  several 
deep  furrows  into  a  large  number  of  lobes,  lobi  renales  (see  also  p.  598),  the  margins  of  which 
disappear  as  a  rule  during  the  early  years  of  life. 

Structure  of  the  kidney  (see  Fig.  690). 

The  external  covering  of  the  kidney  (within  the  capsula  adiposa)  is  formed  by  the  thin, 
but  firm  layer  of  connective  tissue,  tunica  fibrosa,  the  innermost  part  of 'which,  tunica  muscu¬ 
laris,  contains  a  network  of  smooth  muscle  bundles;  it  is  easily  separable  from  the  under¬ 
lying  tissue.  The  gland  tissue  consists  of  two  layers,  substantia  medullaris  and  substantia 
corticalis. 

The  substantia  medullaris,  medullary  substance,  surrounds  the  sinus  renalis  and  con¬ 
sists  of  26  to  46  (averaging  35)  wedge-shaped  masses,  pyramides  renales  [Malpighii],  between 
which,  separating  them,  are  intercalated  strips  of  substantia  corticalis,  columnae  renales  [Ber- 
tini].  Each  pyramis  renalis  has  its  rounded  basis  pyramidis  directed  toward  the  substantia 
corticalis;  its  apex  lies  in  a  small  blunt  wedge-shaped  elevation,  papilla  renalis,  which  projects 
from  the  medullary  substance  into  the  beginning  of  a  renal  calyx  (see  p.  598).  The  pyramids 
present  converging  stripes  toward  their  apices,  converge  toward  the  hilus  and  fuse  at  their 
apices  with  their  neighbors,  so  that  each  papilla  renalis  contains  2 — 4  (at  the  poles  5 — 9) 
apices  of  pyramids.  The  number  of  papillae  renales  varies  from  6  to  14  (averaging  9). 

The  substantia  corticalis  (cortical  substance)  forms  the  continuous  peripheral  layer  and 
extends  between  the  pyramids  of  the  medullary  layer  as  the  columnae  renales  (vide  supra). 
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690.  Right  kidney,  cut  through,  viewed  from  behind. 

Stiructure  of  the  kidney  (continued). 

The  cortical  substance  and  the  columnae  renales  are  of  a  reddish-brown  color,  the  pyra¬ 
mids  are  somewhat  lighter  toward  their  apices,  but  elsewhere  more  violet  and  darker. 

In  the  fetus  and  new-born  (rarely  in  the  adult)  the  surface  is  divided  by  deep,  irregular 
furrows  into  11 — 21  (averaging  15)  areas  (see  Fig.  692).  Each  wedge-shaped  portion  of  the 
cortical  and  medullary  substance  reaching  as  far  as  the  sinus  renalis  corresponding  to  one  of 
these  areas  is  called  a  lobus  renalis ;  each  renal  lobe  contains  several  pyramides  renales  and  is 
not  separable  in  the  depth  from  its  surroundings. 

The  excretory  ducts  of  the  kidney,  urinary  tubules,  tubuli  renales  (not  illustrated),  in 
the  cortex  are  in  their  course  partly  tortous,  tubuli  renales  contorti,  partly  straight,  tubuli 
renales  recti,  in  the  pyramids  straight  only.  The  cortex  consists  of  an  enormous  number  of 
very  small  columnar  cortical  lobules,  lobuli  corticales,  all  of  which  extend  from  the  medullary 
substance  to  the  periphery,  lying  closely  packed  together  and  only  incompletely  separable  from 
one  another;  their  margins  are  indicated  by  the  radially  directed  aa.  and  vv.  interlobulares 
renis.  In  the  axis  of  each  lobule  extending  from  the  basis  pyramidis  to  the  apex  is  a  light 
strip,  pars  radiata  [processus  Ferreini],  which  is  formed  of  tubuli  recti;  the  rest  of  the  lobule, 
pars  convoluta,  is  of  a  somewhat  darker  color  and  consists  of  tubuli  contorti. 

The  largest  tubuli  renales  of  each  pyramid  converge  toward  its  apex,  open  there  by 
foramina  papillaria  into  the  calyx  of  the  kidney  and  thus  form  the  area  cribrosa  of  the 
papilla. 

Excretory  channels  of  the  kidney  (see  also  Fig.  691). 

Each  papilla  renalis  projects  usually  singly  into  the  blind  end  of  a  short  narrow  tube, 
calyx  of  the  kidney,  calyx  renalis  minor,  and  is  covered  by  its  mucous  membrane.  Several 
calyces  minores  unite  to  form  one  short,  broader  calyx  renalis  major,  of  which  there  are 
altogether  usually  2  or  3;  these  again  combine  and  form  the  pelvis  of  the  kidney,  pelvis  renalis, 
a  flattened  tube  curved  downward  and  narrowed  below,  which  either  gradually  or  by  sudden 
constriction  goes  over  into  the  ureter.  The  calyces  renales,  with  the  branches  of  the  blood 
vessels  and  some  fatty  tissue,  completely  fill  up  the  sinus  renalis.  The  pelvis 'of  the  kidney 
in  part  projects  out  of  the  hilus  renalis  (see  also  Fig.  689)  and  there  lies  behind  the  blood 
vessels  surrounded  by  fatty  tissue. 
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691.  Right  kidney  with  its  pelvis  exposed, 

viewed  from  behind. 


^  -  A.  renalis 


-  Facies  anterior 


Extremitas  superior. 


Facies  anterior  - 


Lobi  renales  < 


Extremitas  inferior  — 


Glandula  suprarenalis 
sinistra 


V.  suprarenalis 


- V.  renalis 


Aorta  abdominalis  i 
V.  cava  inferior  — 


Ureteres 


692.  Kidneys  of  a  new-born  babe,  viewed  from  in  front. 

(The  left  suprarenal  gland  has  been  left  in  position,  the  right  has  been  removed.) 
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693.  Urinary  bladder,  distended,  with  surround¬ 
ing  structures,  viewed  from  behind. 

(The  glandulae  bulbourethrales  have  been  exposed  in  the  trigonum  urogenitale.) 

The  ureter  (see  also  Figs.  686,  689,  708,  718—720)  runs  out  on  each  side'  from  the 
pelvis  of  the  kidney  in  front  of  the  m.  psoas  and  the  fascia  iliaca;  it  is  imbedded  in  loose  con¬ 
nective  tissue,  is  curved  slightly  downward  and  a  little  medianward  (pars  abdominalis),  crosses 
usually  on  the  right  side  the  a.  and  v.  iliaca  externa  immediately  after  their  origin  (see  Figs.  521 
and  551),  on  the  left  side. the  a.  and  v.  iliaca  communis  and  then  (pars  pelvina)  (see  Fig.  521) 
extends  on  the  medial  surface  of  the  a.  hypogastrica,  usually  further  forward  on  the  right  than 
on  the  left,  medianward  from  the  a.  and  n.  obturatorius  and  the  a.  vesicalis  superior  (a.  umbili¬ 
calis)  (in  the  female  at  the  same  time  directly  behind  the  margo  liber  of  the  ovary,  see  Fig.  718 
and  719),  downward  on  the  lateral  wall  of  the  small  pelvis;  from  there  on  it  behaves  somewhat 
differently  in  the  two  sexes.  The  pars  abdominalis  above  lies  behind  the  pars  descendens  duodeni 
on  the  right  side,  behind  the  flexura  duodenojejunalis  on  the  left  side,  is  then  crossed  in  front 
by  the  a.  and  v.spermatica  interna  and  is  everywhere  retroperitoneal  in  position.  The  pars  pelvina 
is  also,  for  the  most  part,  directly  covered  by  peritonaeum.  In  the  male  its  terminalpor- 
t  i  o  n  (see  Figs.  686  and  708)  extends  from  the  lateral  wall  of  the  pelvis,  medianward  and  some¬ 
what  forward  near  the  upper  end  of  the  vesicula  seminalis  to  the, fundus  vesicae  and  in  so  doing 
is  crossed  medianward  and  in  front  by  the  ductus  deferens.  In  the  female  (see Figs. 522,523,553, 
718 — 720),  where  the  terminal  portion  lies  on  the  medial  side  of  the  a.uterina  on  the  pelvic 
wall,  it  turns  forward  and  medianward  below  the  posterior  layer  of  the  ligamentum  latum  uteri 
to  the  base  of  the  urinary  bladder;  in  60  doing,  it  runs  through  the  parametrium,  about  lH  cm 
lateral  from  the  cervix  uteri,  then  comes  into  direyt  contact  with  the  anterior  and  lateral  wall 
of  the  vagina,  being  crossed  in  front  by  the  a.uterina  at  the  level  of  the  orificium  internum  uteri. 

The  ureter  enters  the  urinary  bladder,  passing  obliquely  forward  and  medianward,  runs  for 
some  distance  in  the  wall  of  the  same,  and  then  opens  at  the  orificium  ureteris  (see  Figs.695  and  696). 
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694.  Urinary  bladder,  distended, 

after  removal  of  the  superficial  muscular  layer,  viewed  from  behind  and  above. 

Ureter  (continued). 

The  ureter  is  a  tube,  flattened  from  before  backward,  which,  in  the  lower  part  of  its 
pars  abdominalis,  presents  a  spindle-shaped  dilatation  of  variable  length,  the  lower  boundary 
of  which  is  situated  in  front  of  the  a.  iliaca.  The  pars  pelvina  is  of  approximately  even  caliber 
throughout. 

The  wall  of  the  ureter  (not  illustrated)  consists  of  a  peripheral  tunica  adventicia,  com¬ 
posed  of  connective  tissue,  a  thick  muscular  layer,  tunica  muscularis,  in  which  are  disting¬ 
uishable  a  middle  circular  layer,  stratum  medium,  as  well  as  an  external,  longitudinal  layer, 
stratum  externum  (existing  only  in  the  lower  half),  and  an  internal  longitudinal  layer,  stra¬ 
tum  internum,  and  the  mucous  membrane,  tunica  mucosa. 

The  urinary  bladder,  vesica  urinaria  (6ee  also  Figs.  686,  693,  695,  696,  708,  709, 
718,  719  and  730),  is  an  unpaired,  musculo-membranous  sac,  situated  in  the  small  pelvis,  into 
which  open  the  right  and  'the  left  ureter ;  it  communicates  with  the  urethra  through  the 
orificium  urethrae  internum. 

It  presents  for  examination  a  vertex  vesicae  or  vault  of  the  bladder  directed  forward 
and  upward;  in  youth  this  has  the  shape  of  a  blunt  wedge.  Extending  upward  from  the 
vertex  to  the  navel  is  a  cord  of  connective  tissue,  ligamentum  umbilicale  medium  (6ee  p.  567), 
the  remnant  of  the  obliterated  embryonic  urachus.  The  inferior  and  posterior  region  turned 
toward  the  perineum,  containing  the  orificium  urethrae  internum,  the  trigonum  vesicae  and  the 
plicae  ureterieae,  is  the  fundus  vesicae.  The  rest  is  called  the  body  of  the  bladder,  corpus  vesicae. 

The  form  of  the  empty  bladder  (see  Figs.  693,  708,  709,  718  and  719)  is  similar  a 
tetrahedron,  the  four  corners  being  formed  by  the  beginning  of  the  lig.  umbilicale  medium,  the 
entries  to  the  ureters  in  the  urinary  bladder  and  by  the  urethra;  the  margins  are  rounded  off 
and  the  surfaces  slightly  convex;  the  bladder  when  full  is  egg-shaped  or  spherical.  Deviations 
in  shape  are  not  unusual.  The  more  tube-like  or  pear-shaped  form  met  with  in  childhood  may 
be  found  even  in  the  adult.  In  all  cases  the  contracted  bladder  has  a  thicker  wall  than  the 
relaxed  bladder,  and  the  wall  is  thicker  in  the  male  than  in  the  female. 
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696.  Urinary  bladder 

in  the  male,  moderately 
distended,  opened  from  in  front. 


Wall  of  the  urinary  bladder  (see 
also  Figs.  693,  694,  70S,  709,  718,  719,  729 
and  730).  It  is  partly  covered  by  a  peritoneal 
coat,  tunica  serosa.  This  covers  the  upper  wall 
and  the  upper  part  of  the  lateral  surface  (in  the  male  also  the  upper  part  of  the  posterior 
wall,  reaching  somewhat  deeper  in  the  middle);  it  turns  in  the  female  upon  the  facies  vesicalis 
uteri,  in  the  male  upon  the  anterior  surface  of  the  rectum  usually  somewhat  above  the  basis 
prostatae.  The  peritonaeum  forms  a  transverse  fold,  plica  vesicalis  transversa  (see  p.  615),  over 
the  empty  bladder.  The  second  layer,  tunica  muscularis,  consists  of  smooth  muscle  fibres, 
which  are  arranged  in  the  form  of  a  network.  Its  stratum  externum  (see  Fig.  693)  is  formed 
of  bundles  which  are  very  narrow-meshed  especially  in  the  middle;  the  bundles  run  in  a 
longitudinal  direction  and  diverge  somewhat  toward  the  vertex;  in  front  they  are  connected 
with  the  m.  pubovesicalis  (see  p.  633),  behind  wfith  the  m.  rectovesicalis  (see  p.  615).  The 
stratum  medium  (see  Fig.  694)  is  the  strongest;  its  bundles  run  especially  in  the  transverse 
direction,  form  an  uninterrupted  layer  at  the  fundus  and  there  go  over  into  fibres  which 
surround  the  urethra  in  a  ring  inclined  obliquely  forward  and  downward,  the  m.  sphincter 
vesicae,  and  are  connected  in  front  with  the  m.  prostaticus.  The  stratum  internum  is  thin 
and  consists  of  wide  meshes  somewhat  drawn  out  in  the  longitudinal  direction.  All  three  layers 
are  intimately  connected  with  one  another,  since  bundles  from  one  go  over  into  the  others. 
The  tunica  muscularis  is  separated  by  the  vascular  tela  submucosa  from  the  mucous  membrane, 
tunica  mucosa.  The  latter,  of  an  intense  red  color,  presents,  when  the  bladder  is  empty  or 
moderately  filled,  numerous  folds  which  vanish  when  the  organ  is  distended.  Situated  at  the 
fundus  vesicae  is  an  approximately  triangular  smooth  area  (or  when  the  bladder  is  empty  not 
quite  smooth),  trigonum  vesicae  [Lieutaudi].  This  is  bounded  behind  on  each  side  by  the 
plica  ureterica,  a  flat  projection  which  is  bulged  forward  by  the  ureter  on  its  passage  through 
the  wall  of  the  bladder  and  which  in  front  contains  the  obliquely  situated  orificium  ureteris. 
In  front  the  trigonum  reaches  as  far  as  the  sickle-shaped  orificium  urethrae  internum,  which 
is  convex  forward  forming  a  small  oblong  rounded  elevation,  uvula  vesicae.  The  orificium 
urethrae  internum  is  surrounded  by  a  circular  projection,  annulus  urethralis ,  which  is  especially 
distinctly  developed  in  the  male  and  which  surrounds  also  the  initial  portion  of  the  urethra. 
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above  by  loose  tissue  only,  below  also  by  the  plexus 
pudendalis  (see  Figs.  551  and  553).  When  the  bladder 
is  empty  the  vertex  does  not  project  beyond  the  upper  margin  of  the  symphysis;  when  it  is  full 
it  projects  above  it  for  a  variable  distance.  The  lateral  wall,  turned  at  the  same  time  down¬ 
ward,  is  very  narrow  when  the  bladder  is  empty  and  lies  against  the  m.  levator  ani  (see 
Fig.  730);  when  the  bladder  is  full  it  passes  upward  on  the  m.  obturator  internus  and  is 
crossed  by  the  a.  umbilicalis  (ligamentum  umbilicale  laterale)  and  the  ductus  deferens  (in  the 
male,  ligamentum  teres  uteri  in  the  female)  (see  Fig.  708);  it  is  separated  from  the  muscles 
by  loose  tissue,  the  fascia  pelvis  and  the  plexus  vesicalis  (see  Figs.  551,  553  and  730).  The 
inferior  wall  of  the  urinary  bladder  adjoins  in  the  male  the  basis  prostatae,  in  the  female 
the  trigonum  urogenitale;  its  deepest  point  is  usually  the  orificium  urethrae  internum,  which 
in  the  male  is  situated  behind  the  middle  of  the  symphysis  ossium  pubis  or  somewhat  higher, 
in  the  female  is  situated  somewhat  deeper.  The  posterior  wall,  directed  at  the  same  time 
somewhat  downward,  is  in  relation  in  the  male  with  the  seminal  vesicles,  with  the  ampullae 
of  the  seminal  ducts,  as  well  as,  between  and  above  these  in  variable  extent  and  separated 
from  it  by  loose  tissue,  with  the  rectum;  above  it  is  covered  by  peritonaeum.  In  the  female  it 
rests  upon  the  anterior  wall  of  the  vagina  and  is  connected  with  it  and  the  cervix  uteri  by 
loose  tissue  rich  in  veins.  On  the  upper  wall,  covered  by  peritonaeum,  in  the  male  lie  intestinal 
loops;  in  the  female  the  facies  vesicalis  of  the  uterus  lies  upon  it,  separated  from  it  only 
by  the  slit-like  excavatio  vesicouterina.  The  bladder,  when  full,  projects  for  a  variable  distance 
upward  into  the  peritoneal  cavity.  By  distension  of  the  rectum  the  orificium  urethrae  internum 
is  pressed  forward  and  upward  so  that  the  bladder  when  it  becomes  full  at  the  same  time  lies 
directly  in  contact  for  some  distance  with  the  anterior  abdominal  muscles. 

The  suprarenal  glands,  glandulae  suprarenales  (see  also  Figs.  686  and  692),  are  two 
small  flat  bodies,  which  lie  directly  medial  from  and  above  the  kidneys,  one  on  each  side.  The 
right  is  approximately  triangular  and  sits  more  upon  the  upper  pole  of  the  kidney,  the  left 
approximately  sickle-shaped  and  lies  more  upon  the  margo  medialis  of  the  kidney.  Each  pre¬ 
sents  for  examination  a  posterior  surface,  facies  posterior ,  which  lies  loosely  upon  the  pars  lum- 
balis  diaphragmatis,  and  a  facies  anterior,  which  is  in  relation  on  the  right  side  with  the  im- 
pressio  suprarenalis  hepatis  (there  covered  below  by  peritonaeum)  and  the  v.  cava  inferior,  on 
the  left  side  above  with  the  pars  cardiaca  of  the  stomach  (thus  far  covered  also  by  the  posterior 
layer  of  the  bursa  omentalis),  below  with  the  a.  and  v.  lienalis  and  the  pancreas;  on  the  an¬ 
terior  surface  runs  a  groove,  hilus  glandulae  suprarenalis,  from  which  the  principal  vein,  v.  cen¬ 
tralis,  emerges.  The  concave  basis  glandulae  suprarenalis  looks  lateralward  and  backward  and 
lies  upon  the  kidney.  In  addition  there  can  be  made  out  a  sharpened  margo  medialis  and  margo 
superior,  which  form  on  the  right  an  obtuse  angle,  apex  suprarenalis.  The  left  margo  superior 
is  in  contact  with  the  facies  renalis  of  the  spleen.  The  suprarenal  gland  consists  of  a  firmer 
yellowish  substantia  corticalis  which  develops  from  coelomic  epithelium  of  the  embryo  and  of 
a  softer  brownish  substantia  medullaris  which  arises  from  sympathetic  elements. 

Real  accessory  suprarenal  glands,  glandulae  suprarenales  accessoriae  (not  shown), 
consisting  of  cortical  and  medullary  substance  are  very  rarely  seen  in  the 
adult  and  when  present  are  to  be  found  in  the  plexus  nervosus  coeliacus. 

Other  accessory  suprarenals,  of  cortical  substance  only,  are  very  common; 
they  are  found  in  varying  numbers  in  the  neighborhood  of  the  suprarenal  glands,  also  in  the 
kidneys,  liver,  pancreas,  near  the  sexual  glands  and  along  the  vasa  spermatica  interna. 
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699  and  700.  Right  testicle  and  epididymis 

after  opening  the  ensheathing  membranes, 
viewed  from  the  lateral  surface,  viewed  from  the  medial  surface. 

The  testicles,  testes,  are  the  two  male  sexual  glands  which  secrete  the  sperma  [semen]; 
they  lie  in  the  lower  portion  of  the  scrotum  (see  Fig.  705)  and  each  possesses  an  appendage, 
the  epididymis. 

The  testicle ,  testis  (see  also  Figs.  701  and  702),  is  approximately  egg-shaped,  flattened 
somewhat  from  side  to  side  and  presents  a  convex  surface  of  a  bluish-white  color.  Its  upper 
pole,  extremitas  superior,  is  directed  at  the  same  time  somewhat  forward  and  lateralward; 
its  lower  pole,  extremitas  inferior,  is  directed  at  the  same  time  somewhat  backward  and  median- 
ward.  It  presents  also  a  slightly  convex  facies  lateralis,  which  looks  at  the  same  time  some¬ 
what  backward,  and  a  more  flattened  facies  medialis,  which  is  directed  at  the  same  time  some¬ 
what  forward;  these  surfaces  are  connected  with  one  another  by  a  free  mar  go  anterior,  which 
is  directed  at  the  same  time  a  little  downward,  and  the  hidden  margo  posterior  which  looks 
also  upward  and  at  which  the  vessels  and  nerves  enter  and  leave  the  testicle. 

Structure  of  the  testicle  (see  also  Figs.  701^-704).  The  surface  of  the  testicle  with  the 
exception  of  the  margo  posterior  is  smooth  and  glistening,  being  formed  by  the  lamina  visceralis 
of  the  tunica  vaginalis  propria  testis  (see  p.  608).  Beneath  it,  fused  with  it,  lies  the  tunica 
albuginea.  This  tough  membrane  of  connective  tissue  completely  ensheaths  the  substance  of  the 
testicle  and  is  thickened  at  the  posterior  margin  to  form  a  triangular  projection  of  loose  sponge¬ 
like  porous  structure  which  extends  into  the  interior  of  the  testicular  substance  and  is  called  the 
mediastinum  testis  [corpus  Highmori].  Radiating  out  from  this  like  a  fan  are  thin  leaflets  of 
connective  tissue,  interrupted  in  spots,  septula  testis;  these  unite  with  the  peripheral  tunica  albu¬ 
ginea.  In  the  connective  tissue  framework  lies  the  parenchyma  testis.  This  consists  of  the  approxi¬ 
mately  wedge-shaped  lobules  of  the  testicle,  lobuli  testis  (100 — 200),  which  are  separated  from 
one  another  by  the  septula;  the  lobules  converge  with  their  apices  toward  the  mediastinum  testis. 
Each  lobule  contains  two  or  more  long,  manifoldly  twisted  seminal  canals  which  begin  in  part 
blind  in  the  periphery  and  may  anastomose  with  one  another,  tubuli  seminiferi  contorti.  They 
unite  at  the  apex  of  the  lobule  to  form  short,  narrow,  straight  seminal  canals,  tubuli  semini¬ 
feri  recti,  which  enter  the  mediastinum  testis  and  form  in  it  along  with  the  others  a  fine  net¬ 
work,  rete  testis  [Halleri].  Out  of  this  network  proceed  about  a  dozen  (7 — 15)  ductuli 
efferentes  testis,  which  perforate  the  tunica  albuginea  at  the  upper  end  of  the  posterior  margin 
and  enter  the  head  of  the  epididymis. 
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701  and  702.  Right  testicle  and  epididymis. 

Sagittal  section.  Transversal  section. 

The  epididymis  (see  also  Figs.  699,  700,  703  and  704)  is  long,  cordlike,  and  sits 
upon  the  posterior  margin  of  each  testicle;  it  is  curved  so  as  to  be  convex  backward  and  at 
the  same  time  lateralward.  Its  upper,  somewhat  thicker  portion,  caput  epididymidis,  is  directed 
medianward  with  its  rounded  end,  rests  with  its  lower  concave  surface  upon  the  upper  pole  of  the 
testicle  and  in  largest  part  is  there  fused  with  it.  The  approximately  triangular  middle  piece, 
corpus  epididymidis,  lies  with  its  concave  anterior  surface  upon  the  posterior  margin  and  the 
posterior  portion  of  the  lateral  surface  of  the  testicle;  it  is  partly  separated  from  it  by  the  sinus 
epididymidis,  otherwise  fused  with  it.  The  lower,  rounded  end,  cauda  epididymidis,  goes  over  below 
with  a  sharp  bent  into  the  beginning  of  the  ductus  deferens,  which  extends  upward  and  backward. 

Structure  of  the  epididymis  (see  also  Figs.  699.  700,  703  and  704).  The  slightly  nodular 
surface  is  covered  on  the  convex  side  of  the  caput,  on  the  lateral  and  partly  also  on  the  anterior 
surface  of  the  corpus  and  on  the  lateral  surface  of  the  cauda  by  the  lamina  visceralis  of  the 
tunica  vaginalis  propria  testis  (see  p.  608).  Between  the  testicle  and  the  corpus  epididymidis 
this  membrane  therefore  gives  rise  to  a  slit-shaped  prolongation  of  variable  length, , sinus  epi¬ 
didymidis,  which  is  bounded  above  and  below  by  variably  developed  folds,  ligamentum  epididy¬ 
midis  superius  and  ligamentum  epididymidis  inferius  respectively.  The  caput  epididymidis  con¬ 
sists  of  about  a  dozen  (7 — 15)  small  wedge-shaped  lobules,  lobuli  epididymidis;  each  of  these 
has  its  base  directed  toward  the  free  surface  and  receives  at  its  apex  one  ductulus  efferens  testis, 
which  forms  a  skein  and  by  numerous  turns  completely  fills  up  the  lobule.  The  ductulus  of  the 
uppermost  lobule  goes  from  the  base  of  the  same,  markedly  twisted,  to  the  corpus  epididymidis, 
receives  the  ducts  of  the  other  lobules  and  becomes  the  ductus  epididymidis.  This  completely 
fills  up  the  corpus  and  the  cauda  epididymidis  with  its  numerous  short  and  marked  turns  and 
is  continued  at  the  end  of  the  caudq.  directly  into  the  ductus  deferens. 

Appendages  of  the  testicle  and  epididymis,  appendices  testis  (see  Figs.  699  and  700). 

Appendix  testis  [Morgagnii],  non-pedunculated  hydatid,  constant,  sits  as  a  soft,  oblong 
corpuscle  with  a  broad  base  upon  the  upper  pole  of  the  testicle,  just  beneath  the  caput  epi¬ 
didymidis.  It  is  a  remnant  of  the  upper  end  of  Miiller’s  duct,  homologous  with  the  infundi¬ 
bulum  tubae  uterinae. 

Appendix  epididymidis,  pedunculated  hydatid,  single  or  multiple,  connected  frequently 
with  the  free  end  of  the  caput  epididymidis  as  a  small  pedunculated  pear-shaped  vesicle.  It 
consists  of  the  stunted  abdominal  end  of  the  Wolffian  duct  or  of  remains  of  canals  of  the 
Wolffian  body. 

Ductuli  aberrantes  (see  Fig.  704)  are  tortuous  ducts  ending  blind,  in  the  epididymis. 
The  ductulus  aberrans  superior,  in  the  caput  epididymidis,  is  connected  with  the  rete  testis. 
The  other,  larger,  in  the  cauda  epididymidis,  arises  from  the  ductus  epididymidis,  runs  upward 
for  a  variable  distance;  it  is  a  canal  of  the  Wolffian  body  which  has  persisted. 

Paradidymis  (O.  T.  organ  of  Giraldes)  (see  Fig.  703)  lies  as  an  oblong  body  in  the 
lowermost  end  of  the  spermatic  cord,  in  front  of  the  vessels.  It  consists  of  groups  of  micro¬ 
scopic  vesicles  and  tubules  which  are  remains  of  the  caudal  part  of  the  Wolffian  body. 
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703  and  704.  Right  testicle  and  epididymis, 

viewed  from  the  lateral  surface, 
after  removal  -  after  removal  of  a  sector 

of  the  tunica  albuginea  and  dissection  from  the  testicle  and  dissection 
of  the  spermatic  cord.  of  the  epididymis. 

The  seminal  duct,  ductus  deferens  (see  also  Figs.  650,  686,  693,  706,  707  and  709), 
is  the  excretory  duct  of  the  testicle.  It  begins  at  the  cauda  epididymidis  as  the  continuation 
of  the  ductus  epididymidis  and  ends  by  uniting  with  the  ductus  excretorius  of  the  seminal 
vesicle  to  form  the  ductus  ejaculatorius.  It  runs  upward  at  first  in  a  markedly  tortuous  direc¬ 
tion,  then  less  tortuously,  its  wall  gradually  increasing  in  thickness,  on  the  posterior  margin 
of  the  testicle  and  on  the  medial  surface  of  the  epididymis;  it -then  extends  as  a  rounded,  thick- 
walled,  hard  cord  almost  straight  upward  in  the  posterior  portion  of  the  spermatic  cord 
(turning  gradually  from  its  medial  to  its  lateral  side)  and,  passing  through  the  canalis 
mguinalis  lying  directly  on  its  inferior  wall  and  arrives  in  the  peritoneal  cavity.  There  it  loops 
over  the  origin  of  the  a.  and  v.  epigastrica  inferior  (see  Figs.  521,  551,  650  and  686)  median- 
ward  and  runs  downward  and  backward  on  the  lateral  wall  of  the  small  pelvis;  the  a.  and  v. 
iliaca  externa,  the  ligamentum  umbilicale  laterale,  the  vessels  and  nerves  of  the  neighboring 
pelvic  wall  and  the  ureter  lie  on  its  lateral  surface  in  this  portion  of  its  course.  It  then  turns 
medianward  to  the  hind  wall  of  the  bladder  and  extends  at  first  directly  over  the  upper  end 
of  the  seminal  vesicle,  then  on  the  medial  surface  of  the  same,  close  behind  the  wall  of  the 
bladder,  to  the  basis  prostatae;  the  ducts  of  the  two  sides  converge  in  this  part  of  their  course. 
This  last  portion  situated  behind  the  bladder  is  markedly  curved  and  presents  a  spindle-shaped  , 
dilatation,  ampulla  ductus  deferentis,  with  a  nodular  Surface;  it  contains  a  tortuous  main 
duct  and  in  the  interior  shows  depressions,  the  diverticula  ampullae ,  separated  by  projecting 
ridges.  From  the  annulus  inguinalis  abdominalis  as  far  as  the  middle  of  the  ampulla,  the 
duct  lies  directly  beneath  the  peritonaeum. 

The  wall  of  the  ductus  deferens  consists  of  three  layers.  Externally  lies  a  tunica  ad- 
venticia,  which  consists  of  connective  tissue.  Then  follows  the  tunica  muscularis,  which  is 
composed  of  a  thin,  longitudinal  stratum  internum,  present  only  at  the  beginning,  a  thick, 
circular  stratum  medium  and  a  correspondingly  thick  longitudinal  stratum  externum.  Inner¬ 
most  lies  the  mucous  membrane,  tunica  mucosa,  partly  thrown  up  in  folds. 
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705.  Scrotum,  opened,  viewed  from  in  front. 

(On  both  sides  the  skin  and  the  tunica  dartos  have  been  removed.  On  the  right  side  the  fascia 
cremasterica  [Cooperi]  and  the  fascia  superficialis  abdominis  have  also  been  removed.  The  penis 

has  been  cut  through  transversely.) 

The  spermatic  cord,  funiculus  spermaticus  (see  also  Figs.  686,  697,  703),  is  a  round, 
smooth,  soft  cord  from  the  annulus  inguinalis  abdominalis  to  the  posterior  margin  of  the  testicle. 

It  contains  the  ductus  deferens,  the  a.  and  w.  deferentiales,  the  a.  testicularis,  the  plexus 
pampiniformis ,  lymph  vessels,  the  plexus  nervosi  deferentialis  and  spermaticus,  as  well  as 
(when  present)  the  rudimentum  processus  vaginalis  (see  p.  608),  all  united  by  loose  connective 
tissue.  These  structures  are  all  ensheathed  by  the  common  sheath ,  composed  of  connective  tissue, 
tunica  vaginalis  communis  [ testis  et  funiculi  spermatici] ,  which  may  be  looked  upon  as  a  con¬ 
tinuation  of  the  fascia  transversalis  abdominis.  It  is  very  loose  and  cannot  be  dissected  out 
in  the  inguinal  canal  and  does  not  become  tougher  until  the  neighborhood  of  the  testicle 
and  epididymis  is  reached.  It  also  completely  encloses  the  two  latter  and  is  firmly  fused 
with  the  lamina  parietalis  of  the  tunica  vaginalis  propria  testis  (see  p.  608),  as  well  as  with 
the  posterior  margin  of  the  testicle  and  epididymis.  In  the  inguinal  canal  the  fibres  of  the 
'  m.  cremaster  (see  p.  299)  lie  upon  this  sheath  and  accompany  it  downward.  In  the  same 
layer,  in  the  inguinal  canal,  lie  also  the  a.  and  v.  spermatica  externa  and  the  nn.  spermati¬ 
cus  extemus  and  ilioinguinalis.  Around  these  parts  at  the  annulus  inguinalis  subcutaneus  is 
situated  a  continuation  of  the  fascia  superficialis  abdominis,  the  fascia  cremasterica  [Cooperi], 
which  is  usually  distinct  above  only. 
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706.  Prostate  with  seminal  vesicles  and  seminal 

ducts,  viewed  from  in  front  and  above. 

(The  prostate  has  been  separated  from  the  urinary  bladder;  on  the  left  side  seminal  vesicles 

and  seminal  ducts  have  been  cut  open.) 

The  proper  sheath  of  the  testicle,  tunica  vaginalis  propria  testis  (see  Figs.  649,  699, 
700  and  702),  is  the  serous  covering  of  the  testicle  and  epididymis  (see  pp.  604  and  605)  and 
arises  with  the  descensus  testis  as  a  blind-sac-like  prolongation  of  the  peritonaeum,  proces¬ 
sus  vaginalis  peritonaei;  it  lies  before  the  descensus  as  a  small  projection,  but  develops  fully 
only  with  the  descensus  testis.  This  extends  in  the  fetus  in  front  of  the  ductus  deferens  and  in 
front  of  the  testicle  as  far  as  the  bottom  of  the  scrotum  and  surrounds  a  cavity  which  is 
connected  at  the  annulus  inguinalis  abdominalis  with  the  peritoneas  cavity.  At  the  time  of  birth 
or  somewhat  later  the  upper  longer  part  of  this  cavity  from  the  annulus  inguinalis  abdominalis 
as  far  down  almost  as  the  caput  epididymidis  usually  becomes  obliterated.  (This  obliteration 
may  be  delayed,  may  be  partial,  or  may  not  occur  at  all.)  In  its  place  later  there  is  found 
only  a  somewhat  firm  cord  of  connective  tissue,  rudimentum  processus  vaginalis  (not  illustrated), 
though  this  is  very  often  absent.  The  lower  end  of  this  fetal  peritoneal  sac  remains  through¬ 
out  life  as  the  tunica  vaginalis  propria  testis.  This  membranous  sheath  with  its  lamina 
visceralis  directly  covers  the  surface  of  the  testicle  (see  p.  604)  and  of  the  epididymis  (see 
p.  605),  as  well  as  in  part  the  lowermost  end  of  the  ductus  deferens  and  forms  between  the 
testicle  and  the  epididymis  the  sinus  epididymidis  (see  p.  605).  Beyond  these  attachments  it 
is  continued  into  the  lamina  parietalis,  which  surrounds  the  testicle  and  epididymis  with  the 
exception  of  the  posterior  margin  as  a  wide,  loose  sac  and  is  separated  from  the  lamina  vis¬ 
ceralis  by  a  slit-like  space  containing  a  little  serous  fluid. 

The  testicular  sac  or  scrotum  (see  Fig.  705)  is  a  wide,  loose,  unpaired  bag  formed 
by  the  external  skin;  it  incloses  the  testicles,  epididymis  and  spermatic  cords  and  their  sheaths. 
Its  cutis  (see  also  Figs.  708  and  709)  is  connected  above  with  that  of  the  penis  and  the  mons 
pubis,  lateralward  with  that  of  the  thigh,  behind  with  that  of  the  perineum;  it  is  thin,  of  a 
dark  color,  wrinkled  and  possesses  only  a  few  hairs  but  many  sebaceous  and  sweat  glands.  In 
the  median  plane  runs  a  narrow  darker  strip,  raphe  scroti,  from  the  under  surface  of  the  penis 
to  the  perineum.  In  the  tela  subcutanea- of  the  skin  lies  the  tunica  dartos,  a  layer  consisting 
of  smooth  muscle  fibres  interwoven  in  the  form  of  a  network,  which  is  connected  above  with 
the  fascia  penis  and  fascia  superficialis  of  the  abdomen,  thigh  and  perineum.  It  is  continued 
in  the  median  plane  as  the  septum  scroti  (see  also  Fig.  709)  into  the  interior  of  the  scrotum, 
and  so  separates  the  two  spaces  filled  up  on  each  side  by  testicle,  epididymis  and  spermatic  cord; 
it  is  connected  with  the  fascia  of  the  penis  and  perineum.  Beneath  the  tunica  dartos  follows 
a  very  loose  subcutaneous  tissue,  free  from  fat,  which  forms  the  connection  with  the  fascia 
cremasterica  and  the  m.  cremaster. 
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(The  same  preparation  as  in 
Fig.  706.  In  addition  the  right 
seminal  vesicle  has  been  further 
dissected  out  and  a  wedge  has 
been  cut  out  of  the  prostate 
reaching  as  far  as  the  ductus 
ejaculatorii  and  the  urethra.) 

The  seminal  vesicles, 
vesiculae  seminales  (see  also 
Figs.  650,  693,  706  and  708), 
are  paired,  oblong,  flattened 
bodies  of  variable  size,  with 
a  nodular  surface;  the  upper 
end  of  each  is  broader,  the 
lower  end  apical  and  directed 
toward  the  basis  prostatae.  Their  long  axes  run  in  a  plane  inclined  forward  and  downward, 
and  at  the  same  time  they  converge  at  their  lower  ends.  The  seminal  vesicles  lie  above  and 
behind  the  prostate;  they  are  attached  in  front,  when  the  bladder  is  full  in  their  whole  extent 
(when  the  bladder  is  empty  only  in  their  lower  portions)  to  the  posterior  wall  of  the  bladder, 
behind  in  the  lower  half  to  the  rectum  and  are  separated  from  the  musculature  of  these  organs 
by  only  a  little  loose,  fatty,  connective  tissue.  The  medial  margin  lies  on  each  side  in  contact 
with  the  ampulla  ductus  deferentis,  and  in  front  of  its  upper  end  runs  the  last  portion  of  the 
ureter.  The  posterior  surface  is  covered  in  its  upper  third  or  upper  half  by  the  peritonaeum  of  the 
excavatio  rectovesicalis.  Each  seminal  vesicle  consists  of  a  large  tortuous  main  duct  into  which 
open  a  variable  number  of  accessory  ducts;  the  main  duct  is  often  bent  like  a  hook.  In  addition 
all  the  ducts  present  inside  depressions  separated  by  ridges  and  are  externally  united  by 
connective  tissue  to  form  a  firm  continuous  mass,  corpus  vesiculae  seminalis.  The  main  duct 
goes  over  into  the  ductus  excretorius  at  the  lower  end  where  it  becomes  narrower;  the  ex¬ 
cretory  duct  unites  with  the  lower  end  of  the  ampulla  ductus  deferentis  to  form  the  ductus 
ejaculatorius.  The  wall  of  the  seminal  vesicle  consists  of  an  external  connective  tissue  layer, 
tunica  adventicia,  a  middle,  well-developed  tunica  muscularis  and  an  internal,  secreting  mucous 
membrane,  tunica  mucosa. 

The  ductus  ejaculatorius  (see  also  Fig.  709)  arises  on  each  side  at  the  basis  pro¬ 
statae  through  the  union  of  the  lower  end  of  the  ampulla  ductus  deferentis  with  the  ductus 
excretorius  of  the  seminal  vesicle.  It  is  a  very  narrow  canal  which  runs  downward  and  forward 
into  the  prostate,  lies  directly  upon  the  wall  of  the  utriculus  prostaticus  and  opens  at  the 
colliculus  seminalis  (see  also  Fig.  696)  by  a  fine,  slit-like  opening  into  the  urethra. 

The  prostate  gland,  prostata  (see  also  Figs.  693,  696,  706,  708,  709  and  730),  is  an 
unpaired  glandular  body  of  the  form  of  a  chestnut,  the  rounded  tip  of  which,  apex  prostatae, 
is  directed  downward  and  rests  upon  the  trigonum  urogenitale.  Its  anterior,  shortest  surface, 
facies  anterior,  which  looks  at  the  same  time  a  little  downward,  lies  behind  the  lower  portion 
of  the  symphysis  ossium  pubis;  it  is  separated  from  it  by  the  plexus  pudendalis  (see  also 
Fig.  551)  and  connected  with  it  by  the  ligamenta  puboprostatica.  The  lateral  surfaces  are 
bounded  by  the  medial  margins  of  the  mm.  levatores  ani  and  the  plexus  vesicalis  (see  Figs.  551 
and  730),  which  fills  up  especially  the  groove  between  the  basis  prostata  and  the  bladder. 
The  posterior  surface,  facies:  posterior,  is  in  almost  direct  contact  with  the  anterior  wall  of 
the  rectum,  being  separated  from  it  only  by  a  little  loose  connective  tissue,  devoid  of  fat; 
it  frequently  presents  a  median,  shallow  groove  (see  Fig.  693)  which  only  imperfectly  separates 
the  two  lateral  halves,  lobus  dexter  and  lobus  sinister,  from  one  another.  The  largest,  upper 
surface,  basis  prostatae,  is  at  the  same  time  directed  a  little  obliquely  forward  and  is  concave. 
That  portion  of  it  situated  behind  the  urethra  presents  in  the  middle  a  deep,  short  transverse 
groove  for  the  entrance  of  the  ductus  ejaculatorii;  this  groove  separates  a  posterior  from  an 
anterior  area.  The  posterior  area  lies  in  loose  contact  with  the  ampulla  of  the  seminal  ducts 
and  the  seminal  vesicles.  (Continuation  see  p.  611). 
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708.  Pelvic  organs  in  the  male, 

after  removal  of  the  left  wall  of  the  pelvis,  viewed  from  the  left. 

(The  urinary  bladder  is  markedly  distended.) 
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709.  Median  section  through  the  pelvic  organs 

in  the  male,  right  half,  viewed  from  the  left  side  (partly  after  a 

frozen  section  by  W.  Braune). 

(The  urinary  bladder  has  been  only  partly  filled.  The  left  glandula  bulbourethralis  [Cowperi] 
situated  laterally  from  the  median  plane  has  been  introduced  as  though  projeoted  upon  the 
median  plane.  The  urethra  is  represented  as  somewhat  dilated.) 

Prostata  (continued).  The  area  of  the  basis  lying  between  the  urethra  and  the  ductus 
ejaculatorii ,  isthmus  prostatae  (see  Fig.  706),  is  with  the  rest  of  the  basis  firmly  united  to 
the  fundus  vesicae;  it  may  in  old  age  project  so  as  to  form  a  rounded  nodule,  lobus  medius 
(not  illustrated) ,  which  bulges  forward  the  wall  of  the  trigonum  vesicae.  The  prostate  is 
obliquely  perforated  in  its  posterior  upper  part  by  the  ductus  ejaculatorii.  Through  its  anterior 
part  from  the  basis  as  far  as  the  apex  runs  the  pars  prostatica  of  the  urethra;  it  enters  above 
at  the  basis  and  leaves  the  prostate  a  little  in  front  and  above  the  apex.  (Continuation  see  p.  612.) 
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Prostata  (continued)  (see  Figs. 
696,  709  and  730).  It  consists  in  largest 
part  of  glandular  substance  which  as 
corpus  glandulare  surrounds  the  first 
portion  of  the  urethra  in  the  form  of  a 
broad  clasp,  open  in  front.  This  clasp 
is  closed  to  form  a  ring  by  the  m.  pro- 
staticus,  The  latter  consists,  in  its 
upper  part,  of  smooth  muscle  fibres 
and  is  connected  with  the  m.  sphincter 
vesicae ;  in  the  lower  part  it  is  formed 
of  striped  fibres  and  is  insepar¬ 
ably  continuous  with  the  m.  sphincter 
urethrae  membranaceae  (see  p.  629). 
The  muscle  fibres  run  especially  trans¬ 
versely  and  radiate  out  into  the  gland¬ 
ular  substance  and  upon  its  surface. 
The  glandular  substance  consists  of 
many  (30 — 50)  small  wedge-shaped  lo¬ 
bules,  the  apices  of  which  are  directed 
toward  the  urethra;  each  of  them  con¬ 
tains  a  small  excretory  duct,  ductus 
prostaiicus ;  of  such  ducts  there  are  in 
all  from  20  to  30,  they  mostly  open  into 
the  urethra  in  the  two  grooves  lateral- 
ward  from  the  colliculus  seminalis. 

The  surface  of  the  prostate  is 
smooth  and  is  covered  on  its  posterior 
and  lateral  surfaces  by  a  sheath  of 
connective  tissue,  the  fascia  prostatae. 

The  glandula  bulbourethra- 
lis  [Cowperi]  (see  Figs.  693,  709 
and  726)  is  a  paired  gland,  of  the 
size  of  a  pea;  the  surface  of  this 
gland  is  nodular.  It  lies  with  its 
corpus  glandulae  bulbourethralis  near 
the  median  plane  behind  the  urethra, 
en  sheathed  by  the  fibres  of  the  m. 
sphincter  urethrae  membranaceae,  within 
the  trigonum  urogenitale.  Its  excretory 
duct,  ductus  excretorius  (see  Fig.  709), 
is  very  thin,  runs  forward  in  the  bul- 
bus  urethrae  and  opens  by  a  fine  slit 
in  the  posterior  part  of  the  pars  caver¬ 
nosa  urethrae. 

The  penis  (see  also  Figs.  708,  709,  711 — 714)  is  a  long,  trilaterally-prismatic  body 
which  lies  below  and  in  front  of  the  symphysis  ossium  pubis  and  surrounds  the  longest  part 
of  the  urethra.  It  presents  for  examination  a  posterior ,  broader  end ,  radix  penis ,  and  an 
anterior  main  portion ,  corpus  penis ,  the  free  end  of  which  is  formed  by  the  acorn  or  glans 
penis.  The  root  and  the  posterior  part  of  the  corpus  lie  hidden  below  the  skin  of  the  peri¬ 
neum  and  scrotum  and  are  immovably  fastened  (pars  fixa)  by  fusion  with  the  trigonum 
urogenitale,  the  pubic  bones  and  the  symphysis;  the  rest  projects  free  and  is  easily  movable 
( pars  mobilis) ;  between  these  two  parts  when  the  organ  is  relaxed  is  an  angle  which  vanishes 
during  erection.  The  corpus  penis  possesses  an  upper  surface,  dorsum  penis ,  and  a  lower 
surface,  facies  urethralis;  these  are  not  sharply  separated  from  one  another  by  the  rounded 
lateral  surfaces. 
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711.  Corpora 
cavernosa  penis 
and  trigonum 
urogenitale, 

viewed  from  below. 

(The  bulbus  urethrae  has  been 
cut  off  distalward,  dissected  out 
and  reflected  backward.  On  the 
left  side  the  m.  ischiocavernosus 
alone  has  been  cut  through,  on 
the  right  side  it  and  also  the 
crus  penis  have  been  cut  away. 
The  glans  penis  has  been  loosened 
from  its  position.) 
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Penis  (continued).  The  penis 
consists  chiefly  of  the  three  erec¬ 
tile  bodies ,  corpora  cavernosa. 

The  two  corpora  cavernosa 
penis  are  approximately  cylindri¬ 
cal,  tube-like  structures.  Their 
posterior  pointed  ends ,  crura 
penis,  run  converging  along  the 
medial  margins  of  the  rami  in¬ 
feriores  of  the  ischium  and  pubis 
in  front  of  the  symphysis  pubis 
and  are  firmly  attached  to  the 
bones  by  fusion  of  their  tunica 
albuginea  with  the  periosteum. 

In  front  of  the  lower  part  of 
the  symphysis  the  two  crura 
unite  at  an  acute  angle  to  form 
an  unpaired,  flat-rounded  body, 
which  reaches  by  its  anterior 
pointed  end  into  the  posterior 
excavation  of  the  glans  penis ; 
its  upper  surface  possesses  a  flat 
median  groove  for  the  v.,  aa. 
and  nn.  dorsales  penis,  its  lower 
surface  a  deeper  groove  for  the 
reception  of  the  corpus  caver- 
nosum  urethrae. 

The  corpus  cavernosum  ure¬ 
thrae  (0.  T.  corpus  spongiosum) 
is  thinner  and  longer  than  the 
two  others.  It  begins  behind  in 
a  swelling  the  size  of  a  hazel¬ 
nut,  the  bulbus  urethrae,  which 
may  be  divided  by  a  shallow  con¬ 
striction  of  the  posterior  margin 
into  two  hemisphaeria  bulbi  ure¬ 
thrae;  this  groove  corresponds  to 
a  thin  median  septum  bulbi  ure¬ 
thrae  in  the  interior  which  con¬ 
sists  of  connective  tissue  and 

projects  deep  down  from  behind  and  above.  Above,  the 
bulbus  is  firmly  united  with  the  trigonum  urogenitale. 

The  bulbus  is  perforated  in  front  and  above  by  the 

urethra  so  that  its  main  mass  lies  behind  the  latter.  In  front  becoming  gradually  narrower 
it  goes  over  into  the  longest  narrow-cylindrical  part,  which  is  attached  to  the  corpora  cavernosa 
penis  in  a  longitudinal  groove  on  their  lower  surface  and  surrounds  the  urethra  on  all  sides. 
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712—714.  Cross-sections  of  the  penis 

through  the  body.  through  the  posterior  part  through  the  anterior 

of  the  glans  penis.  part  of  the  glans  penis. 

Penis  (continued).  The  glands  penis  or  acorn  has  the  form  of  a  blunt  wedge.  Its  ex¬ 
cavated  base  is  lirmly  united  with  the  anterior  end  of  the  combined  corpora  cavernosa  penis 
and  projects  lateralward  and  upward  somewhat  behind  these  by  a  swelling,  the  corona  glandis; 
behind  the  corona  runs  a  groove,  collum  glandis.  The  upper  surface  of  the  glans  is  longer  and  con¬ 
vex,  the  lower  is  more  flat.  The  glans  consists  of  a  special  erectile  body  which  is  separated  from 
the  others  more  or  less  distincly;  it  surrounds  the  anterior,  reduced  end  of  the  corpus  cavernosum 
urethrae  with  the  urethra,  which  runs  near  its  lower  surface  and  opens  at  the  apex  of  the  acorn. 

The  corpora  cavernosa  penis  are  covered  by  a  thick  layer  of  connective  tissue,  tunica  albu¬ 
ginea  corporum  cavernosorum,  which  extends  also  between  the  combined  corpora  cavernosa  as 
the  septum  penis;  in  front  and  dorsalward  the  latter  possesses  numerous  slit-like  openings 
through  which  the  vessels  of  the  two  corpora  cavernosa  communicate  with  one  another  (see  Fig. 
709).  Numerous  leaf-like  or  thread-like  columns,  trabeculae  corporum  cavernosorum,  con¬ 
taining  smooth  muscle  fibres,  go  off  from  the  tunica  albuginea  into  the  interior,  where  they 
form  a  close  network;  the  meshes  of  the  same  are  smaller  in  the  periphery  than  near  the  septum 
and  surround  spaces  filled  with  blood,  cavernae  corporum  cavernosorum.  Through  this  network 
of  trabeculae  extending  forward  on  each  side  near  the  septum  is  the  a.  profunda  penis.  The 
arterial  branches  run  in  the  trabeculae  and  open  directly  into  the  cavities  by  means  of  pre¬ 
capillary  branches.  Part  of  them,  especially  these  in  the  crura  penis,  appear  to  be  bent  around 
tendril-like  at  the  end,  arteriae  helicinae,  when  the  organ  is  relaxed.  The  veins,  venae  caver- 
nosae,  from  the  posterior,  larger  part  of  the  corpora  from  the  vv.  profundae  penis;  in  front 
and  in  the  middle  they  pierce  the  tunica  albuginea  at  various  places,  surrounding  arch-like  the 
penis  (see  Fig.  551)  and  reach  the  v.  dorsalis  penis. 

The  corpus  cavernosum  urethrae  is  covered  by  a.  thin  tunica  albuginea;  with  the  ex¬ 
ception  of  the  bulbus,  in  it  no  arteries  open  directly  into  venous  spaces;  it  is  composed  solely 
of  especially  well  developed  submucous  venous  plexuses;  their  channels  of  exit  empty  partly 
into  the  branches  of  the  v.  dorsalis  penis  which  surround  the  penis,  partly  directly  into  the 
vv.  pudendae  internae.  The  larger  part  of  the  corpus  cavernosum  lies  under  the  urethra. 

The  glans  penis  is  covered  by  a  thin  tunica  albuginea,  which  sends  a  median  septum 
glandis,  composed  of  connective  tissue  from  the  lower  surface  as  far  as  the  urethra.  The  erectile 
tissue  of  the  glans  has  essentially  the  same  construction  as  that  of  the  urethra. 

The  penis  is  attached  above  by  means  of  two  ligaments.  The  short,  triangular,  tough 
ligamentum  Suspensorium  penis  (see  Figs.  705  and  709)  goes  from  the  anterior  surface  of  the 
symphysis  ossium  pubis  on  the  pars  fixa  penis  to  the  tunica  albuginea  of  the  combined  corpora 
cavernosa  penis.  The  ligamentum  fundiforme  penis  (see  p.  297)  surrounds  the  penis  at  the 
borderline  between  pars  mobilis  and  pars  fixa. 

Loose  connective  tissue,  the  fascia  penis  (see  also  Fig.  710),  covers  the  organ,  and  also 
the  v.,  aa.  and  nn.  dorsales  penis,  from  the  radix  as  far  as  the  collum  glandis;  it  is  connected 
with  the  tunica  dartos  as  well  as  with  the  fasciae  superficiales  perinei  and  abdominis. 

The  skin,  integumentum  commune,  of  the  penis  (see  also  Fig.  710)  covers  only  the  pars 
mobilis,  is  delicate,  almost  devoid  of  hairs,  extensible  and  united  by  loose  subcutaneous  tissue, 
free  from  fat,  with  the  fascia  penis  so  as  to  be  easily  movable.  On  its  lower  surface  a  narrow 
dark  strip,  raphe  penis,  runs  forward  as  a  continuation  of  the  raphe  scroti  as  far  as  the  prepuce. 
From  the  collum  glandis  on,  the  skin  forms  a  folded  duplicature,  the  prepuce,  praeputium 
(see  also  Figs.  709  and  710),  in  that  it  goes  forward  at  first  over  the  apex  of  the  glans,  is 
then  reflected,  runs  backward  again  as  far  as  the  collum  glandis  and  finally,  becoming  very 
thinned,  covers  the  surface  of  the  glans  directly;  it  is  connected  with  the  lower  surface  of  the 
glans  by  a  median  fold,  frenulum  praeputii. 


a.  *»  ** 


Male  Genital  Organs. 


615 


The  male  urethra,  urethra  virilis  (see  Fig.  709),  is  the  excretory  duct  of  the  bladder 
and  (with  the  exception  of  its  initial  portion)  also  of  the  genital  organs;  it  begins  at  the  collum 
vesicae  at  the  orificium  urethrae  internum,  and  ends  at  the  apex  of  the  glans  penis  at  the 
orificium  urethrae  externum.  When  the  penis  is  relaxed  the  urethra  describes  in  its  course  an 
c\j -shaped  curve  which  varies  individually,  and  is  divided  according  to  the  structures  perforated 
by  it  into  a  pars  prostatica,  pars  membranacea  and  pars  cavernosa. 

The  pars  prostatica  (prostatic  portion  of  the  urethra)  (see  Figs.  696  and  709)  perforates 
the  prostate  from  the  base  to  the  apex,  surrounded  by  it  on  all  sides  and  runs  in  an  almost  verti¬ 
cal  direction.  A4  the  orificium  urethrae  internum  and  directly  beneath  it,  it  is  surrounded  by  the 
annulus  urethralis  vesicae  (see  p.  602).  In  the  middle  of  its  posterior  wall  projects  an  oblong, 
rounded  elevation,  colliculus  seminalis;  this  appears  as  aswelling  on  a  longitudinal  ridge  of 
mucous  membrane,  crista  urethralis,  which  reaches  from  the  uvula  vesicae  on  into  the  pars  mem¬ 
branacea  and  even  somewhat  farther  and  distalward  frequently  bifurcates.  Above  the  colliculus  and 
in  front  of  it  the  urethra  is  markedly  bulged  out  being  deepened  at  its  two  sides  to  form  grooves. 
The  colliculus  contains  the  openings  of  the  ductus  ejaculatorii,  of  several  ductus  prostatici  and  in 
the  median  plane  an  oblong,  slit-like  blind  sac,  the  utriculus  prostaticus  ( vagina  masculina). 
which  is  directed  obliquely  upward  toward  the  basis  prostatae  and  opens,  slit-like,  at  the  level 
of  the  colliculus.  The  utriculus  is  the  rudiment  of  the  fused  caudal  extremities  of  Miiller’s  ducts. 

The  pars  membranacea  (see  Figs.  709  and  726)  perforates  the  trigonum  urogenitale  obli¬ 
quely  from  behind  and  above  forward  and  downward  and  is  almost  immovably  attached  in 
it.  It  is  surrounded  by  a  ring  of  cavernous  tissue  and  by  a  layer  of  cross-striped  muscle  fibres, 
m.  sphincter  urethrae  membranaceae  (see  p.  629),  which  goes  over  proximalward  directly  into 
the  m.  prostaticus  and  can  be  followed  distalward  as  far  as  the  anterior  half  of  the  penis. 

The  pars  cavernosa  (cavernous  portion  of  the  urethra)  (see  Figs.  709,  712 — 714)  runs 
within  the  corpus  cavernosum  urethrae  and  the  glans  penis.  Behind,  it  is  curved  so  as  to 
be  slightly  convex  downward,  then  extends  forward  and  somewhat  upward  and  finally  if  the 
penis  is  flaccid  bends  downward.  In  the  region  of  the  bulbus  it  is  regularly  bulged  out  some¬ 
what  backward.  In  this  region  open  also  the  glandulae  bulbourethrales  [Cowperi].  In  the 
glans  penis  it  presents  an  oblong  dilatation,  fossa  navicularis  urethrae  [Morgagnii];  on  its 
upper  wall  there  is  frequently  a  thin  fold  of  mucous  membrane,  valvula  fossae  navicularis 
(not  illustrated),  which  bounds  a  pocket,  open  in  front. 

The  walls  of  the  empty  urethra  lie  directly  in  contact  with  one  another.  At  the  ori¬ 
ficium  urethrae  internum,  in  the  pars  prostatica  and  pars  membranacea  (see  Fig.  711)  its 
lumen  forms  a  slit  which  is  convex  forward,  the  greatest  breadth  and  depth  of  which  corre¬ 
sponds  to  the  colliculus  seminalis;  in  the  most  posterior  part  of  the  pars  cavernosa  it  is  a 
vertical  slit,  in  the  larger  anterior  portion  (see  Fig.  712)  it  is  a  slit  which  is  slightly  concave 
dorsalward;  in  the  base  of  the  glans  it  is  ±- shaped  (see  Fig.  713),  in  the  fossa  navicularis 
and  at  the  orificium  externum  it  is  a  vertical  slit  (see  Fig.  714). 

The  caliber  of  the  urethra  is  narrowest  at  the  orificium  externum  and  becomes  dilated 
in  the  fossa  navicularis;  then  follows  the  progressively  somewhat  narrower,  long  stretch  of  the 
pars  cavernosa  as  far  as  the  second  dilatation  in  the  bulbus  urethrae;  upon  this  again  follows 
a  marked  narrowing  in  the  pars  membranacea,  then  a  third  wider  portion  in  the  pars  pro¬ 
statica,  and  finally  again  a  narrowing  at  the  annulus  urethralis.  The  two  narrowest  spots  (at 
the  orificium  externum  and  in  the  pars  membranacea)  are  also  the  least  extensible. 

The  urethra  is  lined  by  a  thin,  whitish  mucous  membrane.  This  possesses,  except  in  the 
most  anterior  portion,  small  glands,  glandulae  urethrales  [Littrei];  they  open  partly  into 
the  lacunae  urethrales  [Morgagnii]  (see  Fig.  695),  which  are  small  pockets  of  mucous  mem¬ 
brane,  open  forward  occurring  especially  in  the  upper  wall  of  the  pars  cavernosa. 

Course  of  the  peritonaeum  in  the  male  pelvis  (see  Figs.  649,  650,  708  and  709). 

From  the  posterior  surface  of  the  anterior  abdominal  wall  the  peritonaeum  goes  directly 
over  upon  the  upper  surface  of  the  urinary  bladder;  on  the  side  it  covers  for  a  certain  distance 
the  lateral  surfaces  of  the  small  pelvis,  that  is,  the  vessels  and  nerves  situated  there,  the  ure¬ 
ters  and  the  seminal  ducts,  before  it  is  reflected  upon  the  wall  of  the  bladder.  This  distance  is 
larger  when  the  bladder  is  empty  than  when  it  is  full.  In  addition  when  the  bladder  is  empty 
the  peritonaeum  forms  a  larger  fold,  plica  vesicalis  transversa  (see  also  Figs.  719  and  720), 
which  runs  transversely  over  the  upper  surface  of  the  bladder  toward  the  origin  of  the  annulus 
inguinalis  abdominalis;  less  constantly  present  are  from  two  to  three  smaller  folds,  plicae 
pubovesicales  (see  Fig.  650),  which  extend  from  the  region  of  the  vertex  vesicae  toward  the 
plica  umbilicalis  lateralis.  Behind  the  peritonaeum  covers  a  portion  of  the  fundus  vesicae,  the 
seminal  vesicles  and  the  seminal  ducts  and  then  bends  around  into  the  tunica  serosa  of  the 
rectum.  Between  the  bladder  and  rectum  there  thus  arises  a  pocket,  generally  slit-like, 
excavatio  rectovesicalis.  It  is  deepest  in  the  middle  but  as  a  rule  does  not  reach  down  to  the 
prostate  and  is  bounded  above  by  two  folds,  plicae  rectovesicales,  which  go  from  the  posterior 
part  of  the  bladder  in  the  form  of  an  arch  to  the  lateral  surface  of  the  rectum;  the  folds 
contain  smooth  muscle  fibres  in  their  bases,  mm.  rectovesicales. 
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Uterus,  Falloppian  tubes  and  ovaries,  viewed  from  behind. 

(On  the  right  the  parts  have  been  left  in  their  natural  position,  on  the  left  the  ligamentum 

latum  has  been  unfolded.) 


The  ovaries,  ovaria  (see  also  Figs.  716 — 720),  are  the  two  genital  glands  in  the  female; 
they  lie  in  the  small  pelvis  and  are  attached  by  a  narrow  fold  of  peritonaeum,  mesovarium,  to 
the  posterior  surface  of  the  ligamentum  latum  uteri. 

Each  ovary  has  the  form  of  a  flattened  ellipsoid.  It  presents  for  examination  a  facies 
medialis  and  a  facies  lateralis,  a  pole  directed  upward,  extremitas  tubaria,  and  a  somewhat 
narrower  pole  looking  downward,  extremitas  uterina ;  its  more  convex,  posterior  margin,  margo 
liber,  is  free ;  its  more  straight,  anterior  margin,  margo  mesovaricus,  is  attached  to  the  meso¬ 
varium.  The  latter  margin  presents  also  an  oblong  groove,  hilus  ovarii,  for  the  entrance  and 
exit  of  vessels  and  nerves.  From  the  lower  pole  goes  off  the  ligamentum  ovarii  proprium  and 
to  the  upper  pole  the  fimbria  ovarica  is  attached. 

The  ovary  (see  also  Figs.  717 — 720)  is  placed  almost  exactly  sagittally  in  its  largest  plane 
of  hemisection,  and  nearly  vertically  in  its  longest  diameter  (when  the  body  is  in  upright 
position) ;  it  is  freely  movable  and  can  be  easily  displaced  from  its  position.  Its  lateral  surface 
lies  directly  in  contact  with  the  peritoneal  covering  of  the  lateral  wall  of  the  small  pelvis.  The 
area  of  apposition  is  sometimes  depressed  so  as  to  form  a  hollow,  lies  below  and  behind  the 
a.  and  v.  iliaca  externa  and  is  bounded  in  front  and  above  by  the  a.  umbilicalis,  behind  and  above 
by  the  a.  and  v.  hypogastrica  and  by  the  ureter,  which  in  this  situation  runs  on  the  anterior  margin 
of  the  a.  hypogastrica  and  before  it;  lateralward  from  this  area  are  situated  the  n.  obturatorius, 
the  a.  and  v.  obturatoria  and  the  m.  obturator  internus.  It  is  rare  that  the  two  ovaries  lie  exactly 
symmetrically.  If  the  uterus  is  displaced  to  the  right,  then  the  left  ovary  sinks  somewhat  and 
its  lower  pole  is  turned  somewhat  medianward  and  vice  versa.  The  ovarium  is  partly  overlain  by 
the  tuba  uterina,  so  that  only  a  small  part  of  its  medial  surface  looks  free  into  the  pelvic  cavity. 

The  surface  of  the  ovary  covered  by  the  germinal  epithelium  is  grayish-red;  in  childhood  it  is 
smooth,  later  it  is  uneven  on  account  of  nodular  projections  and  scarred  depressions.  The  interior  (see 
Fig.  717)  consists  of  a  central  medullary  layer  and  a  peripheral  cortical  layer.  The  latter  contains 
spherical  structures,  up  to  the  size  of  a  pea,  the  egg  follicles,  the  largest  of  which  project  beyond  the 
surface.  The  smaller  are  cdl\ed  primary  follicles,  folliculi  oophori  primarii,  the  larger  contain  a  clear 
fluid,  liquor  folliculi,  and  are  called  Graafian  follicles,  folliculi  oophori  vesiculosi  [ Graafi ].  Each 
egg  follicle  contains  one  egg,  ovulum;  the  follicles  are  separated  from  one  another  by  firm  con¬ 
nective  tissue,  stroma  ovarii.  After  the  extrusion  of  the  egg  from  the  follicle  a  corpus  luteum  develops 
from  the  latter;  this  changes  later  into  a  firm  mass  of  connective  tissue,  corpus  albicans,  and  finally 
vanishes  entirely. 
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716.  Right  ovary 
and  Falloppian  tube 

in  their  natural  position, 
cut  through  transversely 

The  uterine  or  Falloppian  tube, 

tuba  uterina  [Falloppii]  (see  also  Figs. 

715,  717—720),  is  a  paired,  long,  thin, 
tube-like  structure,  which  runs  from  the 
ovary  to  the  uterus  and  is  movably 
attached  to  the  ligamentum  latum  uteri 
by  means  of  a  thin  fold  of  peritonaeum, 
the  mesosalpinx. 

The  tuba  uterina  (see  Figs.  715  and 
717)  begins  at  the  ovary  by  a  wide,  funnel- 
shaped  portion,  infundibulum  tubae  ute¬ 
rinae,  the  margin  of  which  is  split  up  into 

numerous  narrow,  very  jagged  processes,  fimbriae  tubae;  one  of  these,  the  fimbria  ovarica, 
is  as  a  rule  longer  than  the  others,  is  continued  along  the  free  edge  of  the  mesosalpinx  as  far 
as  the  extremitas  tubaria  of  the  ovary  and  forms  a  groove  beside  the  ovary.  The  inner  surface 
of  the  fimbriae  is  studded  with  numerous  folds  of  mucous  membrane,  which  are  continued  directly 
into  the  longitudinal  folds  of  the  ampulla;  between  them,  in  the  depth,  is  situated  the  narrow 
opening,  ostium  abdominale  tubae  uterinae.  The  longer  portion  following  upon  the  infundibulum 
is  called  the  ampulla  tubae  uterinae;  it  is  tortuous  and  narrows  gradually  toward  the  narrowest 
part,  the  isthmus  tubae  uterinae,  which  is  immediately  adjacent  to  the  uterus.  The  short 
terminal  portion  of  the  Faloppian  tube,  pars  uterina,  lies  within  the  wall  of  the  uterus  and 
opens  into  the  cavum  uteri  by  a  narrow  funnel-shaped  opening,  ostium  uterinum  tubae. 

The  isthmus  runs  (see  also  Figs.  715,  717 — 720),  when  the  body  is  upright,  nearly 
horizontally  in  a  frontal  plane  as  far  as  the  extremitas  uterina  of  the  ovary.  The  Falloppian 
tube  there  bends  around  almost  at  a  right  angle  and,  lying  close  to  the  wall  of  the  pelvis, 
ascends  straight  or  tortous  in  front  of  the  margo  mesovaricus  or  at  the  medial  surface  of 
the  ovary  as  far  as  the  extremitas  tubaria.  Here  it  turns  again  abruptly  downward  and  some¬ 
what  backward  and  along  with  the  inner  surface  of  the  infundibulum  lies  directly  upon  the 
margo  liber  and  the  posterior  portion  of  the  facies  medialis;  the  fimbria  ovarica  thus  ascends 
in  a  recurrent  direction  to  the  extremitas  tubaria.  Since  the  ovary  lies  against  the  peritonaeum 
parietale  of  the  pelvic  wall  lateralward  and  since  in  front,  above,  behind  and  partly  also 
medianward  it  is  overlapped  directly  by  the  Falloppian  tube  and  by  the  mesosalpinx,  it  is 
enclosed  by  these  parts  in  a  pocket,  bursa  ovarica,  the  slit-like  lumen  of  which  is  connected 
with  the  cavum  peritonaei  only  laterally  behind  and  medianly  in  front. 

The  Falloppian  tube  is  covered  on  its  external  surface  by  peritonaeum,  tunica  serosa, 
beneath  which  lies  a  loose  connective  tissue,  tunica  adventicia.  Then  follows  a  layer  of  smooth 
muscle  fibres,  tunica  muscularis,  in  which  can  be  distinguished  a  thinner  external  longitudinal 
layer,  stratum  longitudinale,  and  a  thicker  internal  circular  layer,  stratum  circulare.  The 
inner  surface  is  formed  by  a  grayish-red  mucous  membrane,  tunica  mucosa.  This  everywhere 
presents  very  delicate  folds,  plicae  tubariae  (see  Fig.  717),  which  begin  in  the  pars  uterina 
as  simple,  low,  longitudinal  folds  and  become  larger  in  the  isthmus,  plicae  isthmicae;  in  the 
ampulla  they  are  highest  and  form  the  plicae  ampullares,  and  here  they  are  studded  with 
accessory  folds.  At  the  free  jagged  margin  of  the  infundibulum  the  mucous  membrane  is  con¬ 
tinued  directly  into  the  peritonaeum. 

The  epoophoron  (see  Figs.  715  and  717)  is  a  small  flattened  body  which  lies  on  each 
side  in  the  lateral  portion  of  the  mesosalpinx  between  its  peritoneal  layers.  It  consists  of 
several  short  canals,  ductuli  transversi,  which  converge  toward  the  hilus  ovarii  and  near  the 
the  Falloppian  tube  open  almost  at  a  right  angle  into  a  main  canal,  ductus  epoophori  longi¬ 
tudinals  [Gartneri].  The  latter  represents  the  remains  of  the  embryonal  Wolffian  duct,  the 
ductuli  transversi  being  remains  of  the  tubules  of  the  Wolffian  body. 

Appendices  vesiculosae  [Morgagnii]  (see  Figs.  715  and  717).  0.  T.  hydatids  of  Mor¬ 
gagni.)  Hanging  down  free,  almost  constantly,  from  the  region  of  the  epoophoron,  one  or 
several  pedunculated  vesicles  filled  with  fluid;  they  have  their  origin  in  the  Wolffian  duct. 

Paroophoron  (not  illustrated)  seen  with  the  naked  eye  only  until  the  first  year,  is 
a  flat,  roundish,  brown  or  grayish-yellow  body,  which  lies  medially  from  the  epoophoron, 
between  the  leaves  of  the  mesosalpinx  in  the  vicinity  of  the  angle  between  the  uterus  and  tube. 
It  contains  canaliculi  and  glomeruli,  as  the  remains  of  the  caudal  part  of  the  Wolffian  body. 
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tum  latum  has  been  cutaway;  the 
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Rugae  vaginales 


Colnmna  rugarum 
anterior 


The  womb,  uterus  (see  also 
Figs.  715,  718 — 720),  is  an  unpaired, 
muscular,  hollow  body,  of  the  shape 
of  a  flattened  pear,  which  lies  in 
the  middle  of  the  small  pelvis. 

It  presents  for  examination 
a  larger  and  thicker  body ,  corpus 
uteri,  and  a  neck,  cervix  [uteri]. 
The  body  possesses  an  inferior,  fairly  smooth  surface  lying  upon  the  urinary  bladder,  facies 
vesicalis,  and  an  upper  surface,  turned  at  the  same  time  somewhat  backward,  facies  intesti¬ 
nalis,  which  is  curved  above  so  as  to  be  convex  in  the  frontal  and  sagittal  directions.  The 
anterior,  blind  end  is  broad  and  convex  (more  markedly  convex  in  women  who  have  borne 
children  than  in  nulliparae);  that  portion  of  it  which  projects  beyond  the  line  between  the 
openings  of  the  Falloppian  tubes  is  called  the  fundus  uteri.  The  body  narrows  behind,  goes 
over  into  the  cervix  and  is  usually  marked  off  from  the  latter  by  a  shallow  constriction. 
Lateralward  on  each  side  runs  a  blunt  margin,  margo  lateralis,  from  which  the  ligamentum 
latum  uteri. goes  off.  The  neck  in  children  and  nulliparae  is  spindle-shaped;  in  women  who 
have  borne  children  it  is  of  a  cylindrical  shape.  Its  posterior,  inferior  third  is  surrounded 
by  the  upper  end  of  the  vagina  and  projects  into  the  cavity  of  the  latter;  it  is  called  the 
portio  vaginalis  [cervicis] ;  the  remaining  part  of  the  cervix  is  the  portio  supravagi¬ 
nalis  [cervicis].  The  portio  vaginalis  is  transversely  elliptical  and  divided  by  the  round 
or  transversely  oval  orificium  uteri  externum,  external  mouth  of  the  womb,  into  a 
labium  posterius,  and  a  labium  anterius,  both  of  which  are  smooth  and  of  almost  equal 
thickness;  the  anterior  lip  extends  deeper  down  but  is  shorter  than  the  posterior;  in  women 
who  have  borne  children,  the  orificium  is  a  transverse  slit  with  irregular  margins. 
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Uterus  (continued). 

The  uterus  belongs  to  the  most  movable  parts  of  the  body.  Not  only  is  the  organ  as 
a  whole  movable  but  the  body  is  movable  on  the  neck,  which  is  relatively  firmly  attached  to 
the  vagina,  urinary  bladder  and  vessels.  Its  position  can  vary  within  broad  limits,  but  the 
typical  situation  is  as  follows  (see  Figs.  718 — 720).  When  the  body  is  in  the  upright  position, 
and  the  bladder  and  rectum  empty,  the  orificium  externum  uteri  usually  lies  at  the  level  of  the 
upper  margin  of  the  symphysis  ossium  pubis  and  in  a  frontal  plane  passing  through  the  spinae 
ischiadicae;  above,  the  uterus  does  not  reach  the  plane  of  the  pelvic  inlet.  The  long  axis  drawn 
from  the  fundus  to  the  external  orifice  of  the  uterus  lies  above  in  front  of  the  axis  pelvis 
(see  Fig.  206)  (anteversion  of  the  whole  uterus).  The  long  axis  of  the  cervix  runs  almost  in 
the  axis  pelvis,  that  of  the  corpus  almost  horizontally;  the  two  form  an  angle  which  varies  from 
70°  to  100°  (anteflexion  of  the  body  of  the  uterus).  The  uterus  lies  usually  somewhat  asym¬ 
metrically;  its  anterior  end  especially  tends  to  be  displaced  somewhat  toward  the  right;  it  may 
even  be  turned  toward  the  left.  When  the  bladder  fills,  the  anteflexion  is  diminished  (its  angle 
becomes  larger)  and  the  whole  organ  is  displaced  backward  and  upward.  When  the  rectum  fills, 
the  anteflexion  becomes  larger  (its  angle  is  diminished  in  size)  and  the  whole  organ  is  dis¬ 
placed  forward.  The  facies  vesicalis  of  the  corpus  uteri  lies  upon  the  upper  surface  of  the 
urinary  bladder  and  causes  a  saucer-like  depression  in  the  latter  when  empty.  The  anterior  wall 
of  the  cervix  is  connected  by  loose  tissue  with  the  posterior  wall  of  the  bladder.  Close  to  the 
facies  intestinalis  of  the  corpus  uteri  lie  loops  of  the  intestine  and  the  posterior  surface  of 
the  neck  helps  to  form  the  excavatio  rectouterina.  The  lateral  surfaces  of  the  corpus  and  of 
the  cervix  adjoin  the  parametrium  (see  p.  623). 

The  uterus  possesses  in  part  a  (visceral)  peritoneal  coat,  tunica  serosa  (perimetrium) 
(see  Figs.  717 — 719).  This  covers  the  posterior  surface  of  the  portio  supravaginalis  cervicis 
as  well  as  the  facies  intestinalis,  the  fundus  and  the  facies  vesicalis  of  the  body  and  is  reflected  in 
front  at  the  junction  between  the  corpus  and  cervix,  at  the  level  of  the  orificium  internum  uteri, 
upon  the  urinary  bladder.  It  is  attached  very  firmly  to  the  fundus  and  the  largest  part  of  the 
body,  lateralward  more  loosely,  to  the  cervix  very  loosely  and  at  the  margo  lateralis  goes  over 
directly  into  the  ligamentum  latum  uteri.  Beneath  the  tunica  serosa  is  situated  the  thick  tunica 
muscularis  (myometrium),  composed  of  smooth  muscle  fibres,  and  consisting  at  the  body  mainly 
of  a  middle  circular  layer.  The  corresponding  layer  of  the  cervix,  tunica  muscularis  cervicis,  is 
formed  by  a  thick  middle  layer  of  circular  fibres  as  well  as  of  an  external  and  an  internal  thin 
layer  of  longitudinal  fibres.  The  musculature  is  connected  with  that  of  the  vagina,  of  the 
Falloppian  tubes,  of  the  ligamenta  teretia  and  ovärii  propria  and  with  the  mm.  rectouterini. 
The  inner  covering  is  formed  by  the  mucous  membrane,  tunica  mucosa.  This  is  of  a  grayish-red 
color,  is  firmly  connected  with  the  musculature  and  contains  in  the  corpus  tube-like  glands, 
glandulae  uterinae,  in  the  cervix  markedly  dilated,  glandulae  cervicales  [uteri],  which  secrete 
mucus.  The  mucous  membrane  in  the  body  is  smooth  and  surrounds  a  cavity  (see  Figs.  717 
and  719).  In  the  corpus  this  is  a  triangular  slit,  cavum  uteri,  the  anterior  and  posterior  wall  of 
which  usually  lie  close  against  one  another;  the  sides  project  so  as  to  be  convex  inward  in 
women  who  have  not  borne  children;  the  upper  two  corners  go  over  like  funnels  into  the  ostia 
uterina  of  the  Fallopian  tubes,  the  lower  end  is  separated  only  imperfectly  from  the  canalis 
cervicis  uteri  by  a  canal-like  narrowing,  orificium  internum  uteri.  The  cavity  situated  in  the 
neck,  canalis  cervicis  uteri,  has  a  rounded  spindle-shaped,  slit-like  lumen,  is  widest  in  the  middle 
and  opens  into  the  vagina  through  the  orificium  externum  uteri  (see  p.  618).  Its  mucous 
membrane  presents  a  fold-formation,  plica  palmata,  on  its  anterior  and  posterior  walls;  this 
consists  of  a  thicker  median  ridge  and  finer  folds  going  off  obliquely  from  it  lateralward  and 
to  the  Falloppian  tubes;  the  formation  gradually  vanishes  at  the  orificium  internum  uteri. 

Ligamentum  teres  uteri  (round  ligament  of  the  uterus)  (see  Figs.  718 — 720  and  728) 
is  a  rounded,  smooth  cord  about  the  size  of  a  goose  quill  consisting  of  connective  tissue  and 
smooth  muscle  fibres;  it  arises  on  each  side  from  the  margo  lateralis  uteri  in  front  of  and  below 
the  Fallopian  tube,  runs  at  first  horizontally  in  the  ligamentum  latum  uteri  in  front  of  the 
isthmus  tubae  uterinae  to  the  lateral  wall  of  the  small  pelvis  and  then  passes  upward  on  this 
and  forward  to  the  annulus  inguinalis  abdominalis.  In  this  last  portion  of  its  course  it  runs 
almost  exactly  as  does  the  ductus  deferens  in  the  male  (see  p.  606).  Finally  it  enters  the 
inguinal  canal,  extends  with  the  a.  and  vv.  ligamenti  teretis  uteri,  n.  spermaticus  externus  and 
n.  iloinguinalis  as  well  as  with  some  cross-striped  muscle  fibres  (m.  cremaster)  as  far  as  the 
annulus  inguinalis  subcutaneus  and,  spreading  out,  goes  partly  to  the  periphery  of  the  latter, 
partly  to  the  connective  tissue  and  skin  of  the  labium  majus.  At  the  annuius  inguinalis  ab¬ 
dominalis,  lying  in  front  and  over  it,  is  a  small  sac-like  prolongation  of  the  peritonaeum,  pro¬ 
cessus  vaginalis  peritonaei  (not  illustrated),  which  is  longer  in  fetal  life  and  sometimes  persists  so. 

Ligamentum  ovarii  proprium  (O.  T.  ligament  of  the  ovary)  (see  Figs.  715,  717, 
719  and  720)  consists  of  connective  tissue  and  smooth  muscle  fibres;  it  goes  off  on  each  side 
as  a  rounded  cord  from  the  upper  end  of  the  margo  lateralis  uteri,  extends  in  the  ligamentum 
latum  to  the  extremitas  uterina  of  the  ovary  and  becomes  lost  in  the  hilus  of  the  latter. 
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718.  Pelvic  organs  in  the  female, 

after  removal  of  the  left  pelvic  wall,  viewed  from  the  left. 

(The  urinary  bladder  is  only  partially  filled.  A  piece  has  been  cut  out  of  the  rectum.) 


Infundibulum  tubae  uterinae 


/  Facies  lateralis  ovarii 

/  j  Margo  liber  ovarii  sinistri 


/  i 

1  /  Ureter 


Intestinum  rectum 
(flexura  sacralis) 

/  Excavatio 

rectouterina 
/  [cavum  Douglasi] 


Ramus  superior 

ossis  pubis  1 

Corpus  clitoridis 


Praeputium  clitoridis 


Frenulum  clitoridis  / 
Labium  majus  pudendi 


Vestibulum  vaginae  | 

Labium  minus  pudendi 


Ligamentum  Suspensorium 
Ampulla  tubae  uterinae 

I 

i 

i 

i 


Mesovarium 
ovarii 

I 
I 
I 


Ureter 


A.  and  v.  ovarica 


Ligamentum  latum  uteri  \ 

\  X 


Fadies  intestinalis  uteri 
Ligamentum  teres  uteri 


Fundus  uteri  \  \ 

v  \ 

.  s  \ 

Peritonaeum  parietale  n  ^  \ 

\  \  N 

Tunica  serosa  vesicae  x  \  sv 

v  xs 

Vertex  vesicae 


V 

\  Intestinum 
rectum  (tunica 
muscularis) 


\ 

\ 

Vagina 


\ 

\ 

\ 

\  Intestinum  rectum  (flexura  perinealis) 

i  i  !  M.  levator  ani 

I  I  1 

|  Fundus  vesicae 

I  i 

!  Ramus  inferior  ossis  ischii 
M.  bulbocavernosus 


A.  uterina  in  the 
parametrium 


Mesometrium 


Female  Genital  Organs. 


621 


A.  hypogastrica 

V.  hypogastrica 

Promontorium  ,  7  ‘infundibulum  tubae  uterinae 


Ligamentum  Suspensorium  ovarii 


V.  iliaca  externa  \ 

\  \ 

Ovarium  (facies  medialis)  ^ 

\  \  X 

Ampulla  tubae  uterinae  N  ^ 

Ligamentum  ovarii  proprium  \  \ 

\  \ 

Fundus  uteri  \  \ 

\  \  \ 

Ligamentum  teres  uteri  \  \  \ 

\  \  x 

Plica  vesicalis  N  \  \ 

transversa  \  \  \  \ 

Vertex  vesicae  \  v  \ 

\  \  \ 

.  \  \  v 

bilicale  laterale  \  \  \  s 


Ligamentum  um-  \ 


Lig.  umbilicale  / 
medium 

/ 

Symphysis  ossium 
pubis 

Labium  majus  pudendi 

/ 

Corpus  uteri  (facies  vesicalis 

Labium  minus  pudendi 


Orificium  urethrae  externum 


/ 

/  / 
/  / 

Orificium  vaginae 


Urethra 

Orificium  urethrae  internum 


Hymen  [femininus] 


Os  coccygis 
M.  rectococcygeus 


Intestinum  rectum 

Labium  posterius 
Orificium  externum  uteri 


Labium  anterius 


Anus 


Vagina 

Excavatio  vesicouterina 


Peritonaeum  parietale 

Corpus  uteri 
(facies  intestinalis) 

'  Orificium  internum 


/  uteri 

/  Plica  rectouterina 
/  [Douglasi] 


M.  rectouterinus 

/ 

/ 


Fornix 

vaginae 


Ureter 


Excavatio 
rectouterina 
[cavum 
7  Douglasi) 


Fossa  navicularis  [vestibuli  vaginae] 


719.  Median  section  through  the  pelvic  organs 

in  the  female, 

right  half,  viewed  from  the  left  (partly  after  a  frozen  section  by  W.  Braune). 

(The  urinary  bladder  is  empty.  The  canals  lined  by  mucous  membrane  and  the  peritoneal 

spaces  are  represented  as  though  somewhat  dilated.) 

M.  rectouterinus  (see  also  Fig.  715)  is  the  name  given  to  the  smooth  muscle  fibres 
which  run  in  the  plica  rectouterina  [Douglasi]  on  each  side.  It  arises  as  a  flat,  rounded  cord 
from  the  posterior  wall  of  the  neck  of  the  uterus,  radiates  out  near  the  rectum  into  the  neigh¬ 
borhood  of  the  latter  and  extends  in  part  to  the  musculature  of  the  rectum,  in  part  to  the 
anterior  surface  of  the  sacrum. 
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720.  Pelvic  organs  in  the  female,  viewed  from  above. 

The  vagina  (see  Figs.  717 — 719)  is  a  flattened  muscular  tube.  It  ends  blind  behind  and 
above  by  an  extremity  which  surrounds  the  portio  vaginalis  [cervicis]  uteri  like  a  riug,  fornix 
vaginae,  and  opens  below  and  in  front  by  the  orificium  vaginae  into  the  vestibulum  vaginae. 
It  possesses  an  anterior  wall,  paries  anterior,  and  a  posterior,  paries  posterior ,  which  lie 
against  one  another.  At  the  lower  end  the  cross-section  of  the  lumen  is  an  H  -  shaped  slit. 
The  anterior  wall,  reaching  as  far  as  the  labium  anterius,  is  shorter  than  the  posterior. 

The  wall  of  the  vagina  (see  Fig.  717)  is  formed  externally  of  a  tunica  muscularis,  which  is 
divisible  into  an  external  longitudinal  and  an  internal  circular  layer.  It  consists  above  of  smooth 
muscle  fibres,  in  the  trigonum  urogenitale  of  cross-striped  fibres.  It  has,  lying  loosely  upon  it 
within,  the  thick,  grayish-red  mucous  membrane,  tunica  mucosa.  In  the  virgin  this  presents, 
especially  below,  numerous  strong  transverse  folds,  rugae  vaginales,  which  in  the  middle  of  the 
anterior  and  posterior  walls  form  a  longitudinal  projection,  columna  rugarum  anterior  and  poste¬ 
rior.  The  anterior  projection  is  higher  below  and  is  continued  in  the  vestibulum  vaginae  as  far 
as  the  orificium  urethrae  externum  as  the  carina  urethralis  [ vaginae ]  (see  Fig.  722).  In  virgins, 
going  off  at  the  orificium  vaginae,  chiefly  from  the  posterior  wall  of  the  vagina,  is  a  fold  of 
mucous  membrane,  usually  sickle-shaped,  the  hymen  [femininus]  (see  Figs.  719  and  722);  it 
extends  forward  and  upward  and  narrows  the  opening.  Its  margin  is  smooth  or  slightly  jagged. 
By  sexual  intercourse  the  hymen  is  torn  into  several  lobules,  which  shrivel  up  after  the  first 
child-birth  into  small  lobe-like  or  wart-like  projections,  carunculae  hymenales  (see  Fig.  721). 
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Vagina  (continued). 

The  vagina  forms  an  obtuse  angle  (see  Fig.  719)  with  the  long  axis  of  the  cervix  uteri  and 
runs  below  in  front  of  the  lower  portion  of  the  axis  pelvis  (see  Fig.  206)  approximately  straight 
from  above  and  behind,  downward  and  forward.  In  front  it  adjoins  the  fundus  of  the  urinary 
bladder  and  urethra  and  is  connected  by  loose  connective  tissue  with  the  bladder,  by  very  firm 
connective  tissue  with  the  urethra;  above  on  the  lateral  portion,  the  two  ureters  also  lie  for 
some  distance  on  its  anterior  wall  but  far  more  loosely  connected  (see  Fig.  718).  Behind,  it  is 
covered  above  as  far  as  the  level  of  the  orificium  externum  uteri  by  the  peritonaeum;  it  then  lies 
on  the  anterior  surface  of  the  rectum  and  below  goes  again  away  from  it;  above,  it  is  separated 
from  the  rectum  by  loose  connective  tissue;  below,  the  musculature  of  the  perineum  is  shoved 
in  between  the  two.  Laterally  on  each  side  above  (see  also  Figs.  522,  523,  553  and  554)  the 
vagina  adjoins  the  parametrium  (vide  infra),  below,  it  adjoins  the  medial  margin  of  the  m.  leva¬ 
tor  ani;  just  in  front  of  its  opening  into  the  vestibulum  it  perforates  the  trigonum  urogenitale. 

The  female  urethra,  urethra  muliehris  (see  Figs.  695  and  719),  is  the  channel  of  exit 
of  the  urinary  bladder;  it  begins  at  the  fundus  vesicae  as  the  orificium  urethrae  internum  (see 
p.  602)  and  ends  in  the  vestibulum  vaginae  upon  a  small,  blunt-wedge-shaped  projection  as  the 
orificium  urethrae  externum,  which  as  a  rule  is  a  sagittal  slit.  It  runs  downward  and  forward 
in  the  same  way  as  does  the  vagina,  being  curved  so  as  to  be  a  little  convex  behind.  In  front 
and  laterally  it  adjoins  the  plexus  pudendalis,  the  trigonum  urogenitale,  which  it  perforates, 
and  the  bulbi  vestibuli;  behind,  it  is  united  with  the  anterior  wall  of  the  vagina  immediately 
below  the  bladder  by  means  of  loose  tissue,  elsewhere,  however,  it  is  very  firmly  attached. 

The  wall  of  the  urethra  (see  Fig.  695)  consists  externally  of  a  tunica  muscularis,  which  is 
composed  of  an  internal  longitudinal  layer,  straium  longitudinale,  of  smooth  muscle  fibres 
and  of  an  external  circular  layer,  stratum  circulare;  the  latter  is  composed  internally  also 
by  smooth  muscle  fibres,  but  externally  lie  cross-striped  muscle  fibres,  connected  writh  the 
m.  sphincter  urethrae  membranaceae,  which  form  a  closed  ring  near  the  bladder  only.  Inter¬ 
nally  from  this  follows  a  thick,  loose  tela  submucosa;  it  contains  large  venous  networks,  which 
are  continued  between  the  layers  of  muscle  and  give  to  them  a  spongy  character,  corpus  spon¬ 
giosum  urethrae.  The  inner  surface  is  covered  by  the  mucous  membrane,  tunica  mucosa. 
Along  the  posterior  surface,  extending  from  the  anterior  end  of  the  trigonum  vesicae, 
there  is  a  marked  longitudinal  fold,  crista  urethralis,  which  goes  as  far  as  the  neighborhood 
of  the  orificium  externum.  The  lumen  is  stellate  and  capable  of  marked  dilatation.  The  mucous 
membrane  possesses  lacunae  urethrales  as  in  the  male  (see  p.  615)  and  small  tubular  glands, 
which  are  considered  as  homologues  of  the  prostatic  glands  in  the  male;  a  large  group  of 
these  glands  opens  on  each  side  externally  near  the  orificium  urethrae  externum  through  the 
narrow  ductus  paraurethralis  (not  drawn). 

Course  of  the  peritonaeum  in  the  female  pelvis  (see  Figs.  715  and  718—720). 

The  relations  of  the  peritonaeum,  between  the  bladder  on  the  one  hand,  the  anterior 
abdominal  wall  and  the  lateral  pelvic  wall  on  the  other,  correspond  throughout  to  those  met  with 
in  the  male  (seep. 615).  The  peritonaeum  is  reflected  from  the  upper  surface  of  the  bladder  at  the 
level  of  the  orificium  internum  uteri  upon  the  facies  vesicalis  of  the  corpus  uteri  (see  p.  619), 
covers  this,  the  fundus  and  the  facies  intestinalis  of  the  uterus,  then  goes  over  upon  the  fornix 
of  the  vagina,  covers  its  posterior  wall  as  far  as  the  region  of  the  orificium  externum  uteri  and 
turns  to  the  anterior  surface  of  the  rectum.  There  thus  arise  two  slit-like  spaces,  the  excavatio 
vesicouterina  between  the  bladder  and  the  facies  vesicalis  uteri  and  the  excavatio  rectouterina 
[ cavum  Douglasi]  between  the  uterus  and  rectum.  The  latter  space  is  closed  in  front  by  the  portio 
supravaginalis  of  the  cervix  uteri  and  the  fornix  vaginae,  behind  by  the  sacrum  and  rectum;  it 
ends  below  in  a  blind  sac  in  the  region  of  the  orificium  uteri  externum;  its  upper  boundary  is 
formed  by  two  folds  of  peritonaeum,  plicae  rectouterinae  [Douglasi]  (see  also  p.  621),  which 
run  from  the  posterior  surface  of  the  cervix  uteri  near  the  lateral  wall  of  the  rectum  to  the 
sacrum;  the  two  go  over  into  one  another  in  front  and  possess  a  free  concave  margin.  Arising 
at  the  margo  lateralis  uteri  on  each  side  is  a  duplicature  of  the  peritonaum,  ligamentum  latum 
uteri  (broad  ligament  of  the  uterus);  it  is,  when  stretched  out,  quadrangularly-rounded  in 
form  (see  Fig.  715)  and  its  two  layers  lie  for  the  most  part  close  to  one  another.  Lateralward 
and  below  they  deviate  from  one  another  and  go  over  into  the  peritonaeum  on  the  lateral  pelvic 
wall,  the  bladder  and  the  rectum.  They  thus  bound  in  front  and  behind  an  approximately 
quadrilateral  space  (see  Fig.  718),  which  is  bounded  lateralward  by  the  m.  levator  ani,  median- 
ward  by  the  upper,  lateral  part  of  the  vagina,  as  well  as  by  the  neck  and  body  of  the  uterus. 
This  space  contains  the  a.  uterina  and  the  ureter,  surrounded  by  the  plexus  uterovaginalis  (see 
Figs.  553  and  554),  all  ensheathed  in  loose,  fatty,  connective  tissue,  the  parametrium.  The 
lateral  margin  of  the  ligamentum  latum  reaches  above  as  far  as  the  v.  iliaca,  externa;  going 
off  upward  from  it  in  that  situation  is  a  fold  of  peritonaeum,  ligamentum  Suspensorium  ovarii, 
which  contains  the  a.  and  v.  ovarica.  Passing  from  the  posterior  surface  is  above  the  short 
mesovarium  (see  p.  616);  the  larger,  denser  portion  lying  beneath  it  is  called  the  mesometrium, 
the  other,  thinner  part  the  mesosalpinx  (see  p.  617).  The  ligamentum  latum  turned  forward 
near  the  bladder  lies  close  to  the  parietal  layer  of  the  peritonaeum. 
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721.  Bulbus  vestibuli  and  trigonum  urogenitale, 

viewed  from  below. 

(On  the  left  is  the  m.  transversus  perinei  superficialis  and  m.  bulbocavernosus,  on  the  right 
the  latter  is  partly  removed.  On  the  left  the  m.  transversus  perinei  profundus  is  partly  exposed.) 

The  pudendum  muliebre  (0.  T.  vulva)  (see  Figs.  718,  719  and  722)  lies  beneath  tho 
trigonum  urogenitale  and  in  front  of  the  symphysis  ossium  pubis;  it  consists  of  the  labia 
majora  and  of  the  parts  which  are  visible  when  the  vulvar  slit  is  relaxed  (see  Fig.  722). 

The  clitoris  (see  also  Figs.  554  and  718)  corresponds  essentially  to  the  corpora  cavernosa 
penis  (see  pp.  613  and  614),  but  is  much  smaller.  It  consists  of  two  similarly  constructed  cor¬ 
pora  cavernosa  clitoridis,  which,  as  the  crura  clitoridis,  are  separated  behind,  where  they  exactly 
resemble  the  crura  penis  in  position  and  attachment;  they  unite  in  front  to  form  the  unpaired, 
rounded  corpus  clitoridis,  which  is  divided  in  the  median  plane  by  the  septum  corporum 
cavernosorum  and  hangs  down,  even  during  erection,  in  a  curve  in  front  of  the  symphysis 
ossium  pubis.  The  tip  of  the  corpus,  glans  clitoridis,  lies  free  and  is  covered  by  external  skin. 
The  clitoris  is  ensheathed  by  the  fascia  clitoridis  and  attached  by  means  of  the  ligamentum 
Suspensorium  clitoridis;  these  parts  correspond  also  to  those  of  the  penis. 

The  bulbus  vestibuli  is  an  oblong  body,  somewhat  pointed  in  front,  somewhat  rounded 
off  behind;  there  is  one  on  each  side  below  the  trigonum  urogenitale;  medianward  it  adjoins 
the  wall  of  the  vestibulum  and  introitus  vaginae  and  the  glandula  vestibularis  major;  lateral- 
ward  and  below  it  is  covered  by  the  m.  bulbocavernosus.  It  corresponds  to  the  bulbus  urethrae 
of  the  male  (see  pp.  613  and  614)  and  is  composed  of  a  plexus  of  wide,  thin-walled  veins. 
Beneath  the  clitoris  the  two  bulbi  are  connected  with  one  another  and  with  the  veins  of 
the  clitoris. 
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722.  External  genitals  of  the  female. 

(The  labia  have  been  drawn  apart.) 

The  glandula  vestibularis  major  [Bartholini]  (see  also  Fig.  721)  corresponds 
in  structure,  form  and  size  to  the  glandula  bulbourethralis  [Cowperi]  of  the  male  (see  p.  612). 
It  lies  on  each  side  lateralward  from  the  posterior  part  of  the  vestibulum  vaginae  partly  in 
the  trigonum  urogenitale  and  is  partly  covered  by  the  posterior  end  of  the  bulbus  vestibuli 
and  by  the  m.  bulbocavernosus.  Its  duct  opens  just  laterally  to  the  hymen  at  the  level  of 
the  posterior  half  of  the  orificium  vaginae. 
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723.  Mm.  levatores  ani  of  the  male,  viewed  from  above. 

(The  prostate  has  been  removed,  the  rectum  cut  off  short.) 

The  large  Ups.  labia  majora  pudendi  (see  Fig.  722),  are  two  large  folds  of  skin,  rich  in 
fat,  which  extend  from  the  upper  margin  of  the  symphysis  to  the  perineum  and  include  between 
them  the  rima  pudendi  or  pudendal  slit.  In  front  these  folds  go  over  into  one  another  forming 
the  commissura  labiorum  anterior;  behind  they  are  either  connected  with  one  another  forming 
the  commissura  labiorum  posterior ,  or  they  may  remain  separated  by  a  groove.  Lateralward 
they  are  bounded  by  furrows  in  the  skin ;  their  anterior  surface  is  covered  wTith  pubic  hairs, 
pubes.  The  skin  of  the  labia  majora  contains  many  sweat  glands  and  large  sebaceous  glands. 

The  small  lips,  labia  minora  pudendi  (see  Figs.  718,  719  and  722),  are  two  thinner, 
cockscomb-like,  reddish  folds  which  enclose  the  vestibulum  vaginae  and  are  ordinarily  not 
visible  when  the  pudendal  slit  is  closed.  They  are  separated  from  the  labia  majora  by  a  groove. 
They  unite  behind  in  women  who  have  not  borne  children,  usually  forming  a  delicate  fold, 
frenulum  labiorum  pudendi ,  behind  which  lies  a  fossa,  fossa  navicularis  [ vestibuli  vaginae]. 
In  front  they  divide  into  two  limbs;  the  external  limbs  unite  over  the  glans  clitoridis  to  form 
the  gable-like  praeputium  clitoridis,  the  internal  limbs  become  attached  together  to  the  under 
surface  of  the  glans  clitoridis  as  the  frenulum  clitoridis.  In  the  vestibulum,  especially  between 
the  urethral  and  the  vaginal  opening,  small  glands,  glandulae  vestibuläres  minores,  occour. 
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724.  Right  m.  levator  ani  in  the  male,  viewed  from  the  left. 

(The  pelvis  has  been  cut  through  on  the  left  side  near  the  median  plane;  the  prostate  is 

removed,  the  bowel  cut  off.) 

The  floor  of  the  small  pelvis  is  formed  chiefly  by  the  diaphragma  pelvis;  this  is 
composed  of  the  two  mm.  levatores  ani  and  coccygei  and  has  the  form  of  a  funnel,  the  deepest 
point  of  which  lies  below  in  the  pars  analis  recti. 

M.  coccygeus  (see  p.  346). 

M.  levator  ani  (see  also  Figs.  723,  725,  727,  728  and  730),  paired.  Form:  quadran¬ 
gular,  thin,  flat,  separable  in  two  portions,  m.  pubococcygeus  and  m.  iliococcygeus.  Inner¬ 
vation:  branches  of  the  plexus  pudendus  ([S2]  S3,  SO.  (Continuation  see  p.  628.) 
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725.  Right  m.  levator  ani  and  trigonum  urogenitale 

of  the  male,  viewed,  from  behind  and  above. 

M.pubococcygeus.  Origin:  from  the  posterior  surface  of  the  rami  ossis  pubis  in 
a  narrow  curved  area  (which  in  front  surrounds  the  origin  of  the  m.  obturator  internus)  and 
from  the  most  anterior  portion  of  the  arcus  tendineus  m.  levatoris  ani  (vide  infra);  a  few  fibres 
also  from  the  anterior  part  of  the  arcus  tendineus  fasciae  pelvis.  Insertion:  the  fibres  run 
backward,  downward  and  medianward  near  the  prostate  in  the  male,  near  the  urethra  and  vagina 
in  the  female  and  near  the  rectum;  partly  they  go  to  a  tendinous  plate,  which  goes  over  into  the 
ligamentum  sacrococcygeum  anterius ;  partly  they  interweave  between  the  rectum  and  the  coccyx 
with  the  fibres  of  the  other  side ;  only  a  few  fibres  go  to  the  wall  of  the  rectum  and  run  in  its 
anterior,  lateral  portion  to  the  skin.  Behind  the  rectum  the  m.  rectococcygeus  (see  p.  546)  lies 
directly  above  this  muscle.  Action  of  the  muscles  of  the  two  sides  together:  they  narrow 
the  pars  analis  recti  (and  in  the  female  the  vagina),  draw  the  rectum  forward  and  upward, 
and  elevate  the  floor  of  the  pelvis. 

M .  iliococcygeus .  Origin:  from  an  arch,  arcus  tendineus  m.  levatoris  ani,  convex 
downward,  interwoven  in  the  fascia  obturatoria;  the  anterior  end  of  the  arch  begins  on  the  posterior 
surface  of  the  ramus  superior  ossis  pubis,  and  the  posterior  end  can  be  followed  as  far  as  the 
linea  arcuata  of  the  ilium;  between  these  two  points  it  descends  for  a  variable  distance  but 
always  leaves  free  the  canalis  obturatorius.  Insertion:  the  fibres  run  medianward  and  down¬ 
ward,  pass  beneath  the  posterior  portion  of  the  m.  pubococcygeus  and  also  often  overlap  the  m. 
coccygeus  from  above;  the  anterior  fibres  between  the  anus  and  the  tip  of  the  coccyx  form 
tendinous  connections  with  the  fibres  of  the  other  side,  the  posterior  fibres  go  to  the  margin  of  the 
os  coccygis.  Action  of  the  muscles  of  the  two  sides  together:  they  elevate  the  floor  of  the  pelvis. 

M.  sacrococcygeus  anterior  (see  Fig.  723),  paired,  present  very  often.  Form: 
narrow,  thin.  Position:  on  the  upper  surface  of  the  m.  coccygeus.  Origin:  anterior 
surface  of  the  3rd  or  4th  sacral  vertebra.  Insertion:  ligamentum  sacrococcygeum  anterius. 
Innervation:  branches  of  the  plexus  coccygeus  (S4,  S5). 

M.  sacrococcygeus  posterior  (not  illustrated),  paired,  very  variable.  Thin  muscle 
bundles  upon  the  posterior  surface  of  the  lower  sacral  and  upper  coccygeal  vertebrae.  Inner¬ 
vation:  branch  of  the  plexus  coccygeus. 
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726.  Muscles  of  the  trigonum  urogenitale  of  the  male, 

viewed  from  below. 

(The  fascia  inferior  has  been  removed,  on  the  right  side  the  glandula  bulbourethralis  has  been  exposed.) 

The  trigonum  (diaphragma)  urogenitale  (0.  T.  triangular  ligament)  (see  Figs.  693, 
709 — 711,  721,  724,  725,  727,  728  and  730)  is  a  firm,  trapezoid,  musculo-tendinous  plate  which 
fills  up  the  space  between  the  rami  inferiores  of  the  ischial  and  pubic  bones,  beneath  the  two 
mm.  pubococcygei,  so  that  only  a  space  is  left  free  in  front,  just  beneath  the  ligamentum  arcua¬ 
tum  pubis  for  the  passage  of  the  v.  dorsalis  penis  (clitoridis).  It  ends  behind  in  a  thin,  slightly 
concave  curved  margin,  in  front  in  a  sharp  margin  and  is  perforated  perpendicularly  by  the 
pars  membranacea  of  the  urethra  in  the  male,  the  urethra  and  the  vagina  in  the  female. 

The  trigonum  urogenitale  consists  of  two  strong  layers,  the  fascia  trigoni  urogenitalis 
superior  (0.  T.  posterior  layer  of  triangular  ligament,  deep  or  superior  triangular  ligament),  and 
fascia  trigoni  urogenitalis  inferior  (0.  T.  anterior  layer  of  the  triangular  ligament,  superficial 
or  inferior  triangular  ligament).  These  are  fused  with  one  another  at  their  anterior  and  posterior 
margins  and  enclose  a  flat  slit-like  space.'  Through  the  fusion  of  their  anterior  margins  there 
is  formed  a  firm  cord,  ligamentum  transversum  pelvis,  which  is  stretched  transversely  from 
one  pubic  bone  to  the  other;  the  region  of  fusion  of  the  posterior  margins  is  less  pronounced  and 
is  covered  on  its  inferior  surface  by  the  m.  transversus  perinei  superficialis.  The  compartment 
between  the  two  fasciae  is  filled  up  by  the  m.  transversus  perinei  profundus,  the  m.  sphincter 
urethrae  memhranaceae,  the  glandulae  bulbourethrales  in  the  male,  a  part  of  the  glandulae 
vestibuläres  majores  in  the  female;  in  the  grooves  at  the  two  sides  run  the  aa.  penis  (clitoridis), 
w.  pudendae  internae  and  nn.  dorsales  penis  (clitoridis).  The  two  fasciae  arise  from  the  lower 
rami  of  the  ischium  and  06  pubis,  are  strongest  lateralward  and  are  connected  medianward  with 
the  wall  of  the  urethra  (and  vagina) ;  the  upper  is  continued  also  into  the  fascia  prostatae. 

M.  transversus  perinei  profundus.  Form:  flat.  Position:  in  the  posterior 
part  of  the  trigonum  urogenitale.  Origin:  rami  inferiores  ossis  ischii.  Insertion:  the 
fibres  run  to  the  median  plane  and  there,  becoming  tendinous,  interweave  with  one  another. 
Innervation:  n.  dorsalis  penis  (clitoridis)  (Ss). 

M.  sphincter  urethrae  membranaceae.  a)  In  the  male.  Its  innermost  fibres 
surround  the  urethra  as  an  uninterrupted  circular  layer  and  are  directly  connected  proximalward 
with  the  m.  prostaticus,  distalward  with  circular  fibres  of  the  pars  cavernosa  urethrae.  The  exter¬ 
nal  fibres  arise  from  the  angle  of  junction  of  the  crura  penis,  from  the  ligamentum  transversum 
pelvis,  from  the  fasciae  trigoni  and  from  the  rami  inferiores  of  the  pubicbones;  they  surround  the 
urethra  and  the  glandulae  bulbourethrales  in  arches  and,  becoming  tendinous,  unite  with  one  ano¬ 
ther  behind  in  the  median  plane.  Action:  it  compresses  the  urethra  and  the  glandulae  bulboure¬ 
thrales.  b)  In  the  female.  The  innermost  fibres  run  similar  to  those  in  the  male,  forming  a  ring 
around  the  urethra.  The  external  fibres  arise  from  the  ligamentum  transversum  pelvis,  the  fasciae 
trigoni'and  the  pubic  bone6  and  extend  in  arches  or  straight  to  the  junction  between  the  urethra 
and  the  vagina  or  become  attached  to  the  wall  of  the  vagina;  they  pass  through  and  partly 
cover  over  the  glandulae  vestibuläres  majores.  Innervation:  nn.  dorsales  penis  (clitoridis)  (Sa). 


630 


Muscles  of  the  Perineum 


- - M.  bulbocavemosus 


Frenulum  praeputii  (cut  off)  — 


Gians  penis 


Vagina  m.  recti  abdominis 


Funiculus 
spermaticus 
(cut  off) 


f§ 


SI  ...a 


Fascia  lata 


M.  ischiocavernosus 


— —Fascia  penis 


Trigonum 
urogenitale 
(fascia  inferior) 
M.  transversus 
perinei 
superficialis 


i  ■*' ) 

mh&y 


Annulus  inguinalis 
subcutaneus 


/ 

M.  glutaeus  maximus  ' 


M.  sphincter  ani  externus 

Ligamentum  anococcygeura  / 
Os  coccygis 


Foveola  coccygea 


\ 

\  Fascia  obturatoria 

\  Fossa  ischiorectalis 

M.  levator  ani 

^  Anus 


Ramus  inferior 
ossis  ischii 


Tuber 
ischiadicum 

a 

HE: 


727.  Muscles  of  the  male  perineum, 

viewed  from  below. 
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728.  Muscles  of  the  female  perineum,  viewed  from  below. 

(On  the  right  side  the  posterior  part  of  the  labium  majus  has  been  left  in  situ.) 

M.  transversus  perinei  superficialis  (see  also  Figs.  721  and  727),  paired,  very 
variable.  Form:  narrow,  rounded  or  flattened.  Position:  below  the  posterior  margin  of 
the  trigonum  urogenitale.  Origin:  medial  margin  of  the  ramus  inferior  ossis  ischii,  above  or 
below  the  origin  of  the  m.  ischiocavemosus.  Insertion:  the  fibres  run  medianward  to  the 
region  between  the  anus  and  the  urogenital  canal;  there,  undergoing  partial  decussation,  they 
run  to  the  raphe  of  the  m.  bulbocavernosus,  to  the  trigonum  urogenitale  and,  in  the  depth,  very 
often  also  to  the  m.  sphincter  ani  externus  of  the  other  side.  Innervation:  n.  perinei  (S3). 
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729.  Ligamenta  pu  boprostatica, viewed  from  above  and  behind. 

(The  urinary  bladder  has  been  drawn  to  the  right,  its  musculature  has  for  the  most  part  been  exposed.) 

M.  sphincter  ani  externus  (see  Figs.  629,  721,  724,  727  and  728),  unpaired.  Form: 
oval,  thick.  Position:  external  from  the  m.  sphincter  ani  internus,  encircling  the  anus  and 
the  annulus  haemorrhoidalis ;  above  it  is  directly  continuous  with  the  mm.pubococcygei.  Origin 
and  insertion:  the  more  superficial  fibres  arise  behind  the  anus,  partly  crossed,  from  the 
skin  or,  through  the  mediation  of  a  strand  of  connective  tissue,  ligamentum  anococcygeum ,  from 
the  posterior  surface  and  the  tip  of  the  coccyx,  and  end  in  front  of  the  anus,  crossed  and  un¬ 
crossed,  in  the  skin  and  in  the  raphe  of  the  m.  bulbocavernosus.  The  deep,  thicker  fibre  mass  is 
circular;  its  fibres  partly  decussate  in  front  and  behind;  see  also  p.  631.  A  c  t  i  o  n:  it  closes  the 
anus.  Innervation:  nn.  haemorrhoidales  inferiores  (Ss,  S*). 

M.  ischiocavernosus  (0.  T.  erector  penis  in  the  male,  ischiocavernosus  in  the  female), 
paired,  a)  In  the  male  (see  Figs.  708,710,711,727  and  730).  Form:  oblong,  groove-like,  thicker 
in  the  middle,  where  it  is  fleshy;  tendinous  in  front  and  behind.  Position:  below  and  median- 
ward  it  embraces  the  crus  penis;  it  is  adjacent  above  to  the  trigonum  urogenitale,  medianward 
to  the  m.  bulbocavernosus;  behind  it  reaches  as  far  as  the  posterior  margin  of  the  trigonum  uro¬ 
genitale.  Origin:  medial  surface  of  the  ramus  inferior  ossis  ischii.  Insertion:  the  fibres  go 
forward  partly  to  the  medial  and  inferior  surfaces  of  the  crus  penis,  partly  lateralward  to  the 
dorsum  penis  and,  becoming  tendinous,  are  attached  to  the  tunica  albuginea.  Action:  it  makes 
the  tunica  albuginea  tense  and  helps  in  erection  and  ejaculation,  b)  In  the  female  (see  Figs.  721 
and  728)  it  i6  feebler,  but  otherwise  resembles  that  of  the  male.  Innervation:  n.  perinei  (S3). 

M.  bulbocavernosus  (0.  T.  accelerator  urinae).  a)  In  the  male  (see  Figs.  709,  724,  727 
and  730),  unpaired.  Form:  groove-like.  Position:  ensheaths  the  free  surface  of  the  bulbus 
urethrae,  is  adjacent  above  the  trigonum  urogenitale,  lateralward  to  the  mm.  ischiocavernosi. 
Origin:  from  the  median  tendinous  raphe,  which  lies  on  the  lower  and  posterior  surface  of 
the  bulbus  urethrae.  Insertion:  the  fibres  run  in  curves  on  each  side  forward  and  upward ; 
the  anterior  more  superficial  fibres  embrace  the  corpus  penis  and  end  upon  its  dorsum  in  the 
fascia  penis;  the  deeper  fibres  go  partly  to  the  angle  of  junction  of  the  crura  penis,  partly  they 
encircle  the  bulbus  (see  Fig.  711).  b)  In  the  female  (see  Figs.  718  and  728)  divided  behind  into 
two  symmetrical  halves.  Position:  directly  on  the  lateral  surface  of  the  bulbus  vestibuli  and 
the  glandula  vestibularis  major;  otherwise  as  in  the  male.  Origin:  most  posterior  portion  of 
the  trigonum  urogenitale.  Insertion:  the  more  superficial  fibres  go  to  the  dorsum  clitoridis, 
the  deeper  fibres  embrace  the  bulbus  vestibuli  and  go  to  the  angle  of  junction  of  the  crura 
clitoridis  (see  Fig.  721).  The  muscle  is  frequently  connected,  especially  in  the  female,  with  the 
m.  sphincter  ani  externus  of  the  same  side.  Action:  it  compresses  the  bulbi  (and  glandulae 
vestibuläres  majores)  and  helps  in  erection  and  ejaculation.  Innervation:  nn.  perinei  (S3). 
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730.  Frontal  section  through  the  male  pelvis. 

(After  a  frozen  section  by  W.  Braune.  The  posterior  part  is  viewed  from  in  front.) 

Fascia  obturatoria  (obturator  fascia)  (see  also  Figs.  723  and  725)  is  a  very  strong 
fascia  which  covers  the  medial  surface  of  the  m.  obturator  internus  and  is  everywhere  attached 
at  its  border  to  the  bone;  interwoven  in  it  is  the  arcus  tendineus  m.  levatoris  ani  (see  p.  628). 

Fascia  pelvis  (pelvic  fascia)  (see  also  Figs.  725  and  729)  is  connected  above  at  the  linea 
terminalis  with  the  fascia  transversalis  and  the  fasciae  iliacae.  As  a  thin  membrane  it  covers 
at  first  the  inner  surface  of  the  bones  and  of  the  fascia  obturatoria,  then  becomes  stronger  and  as 
the  fascia  diaphragmatis  pelvis  superior  covers  the  medial,  upper  surface  of  the  diaphragma 
pelvis  downward  as  far  as  a  tough  tendinous  strip  of  connective  tissue,  arcus  tendineus  fasciae 
pelvis  (0.  T.  white  line),  which  runs  in  it  on  each  side  from  the  lowermost  portion  of  the  sym¬ 
physis  ossium  pubis  backward  and  lateralward  to  the  spina  ischiadica.  At  this  strip  the  main 
mass  of  the  fascia  goes  over  upon  the  pelvic  viscera  and,  as  the  fascia  endopeivina,  covers  the 
urinary  bladder,  the  vagina  and  the  rectum,  along  with  their  venous  plexuses,  gradually  be¬ 
coming  lost  above.  Other  bands  of  fascia  extend  from  the  arcus  tendineus  fasciae  pelvis  on  the 
medial  surface  of  the  diaphragma  pelvis  in  the  male  as  far  as  the  tip  of  the  prostate  and 
there  go  over  into  the  fascia  prostatae  (in  the  female  they  go  to  the  vagina  and  the  urethra). 
Between  the  anterior  ends  of  the  two  arcus  tendinei  fasciae  pelvis,  the  fascia  descends  somewhat 
deeper  and  thus  forms  a  fossa  which  is  bounded  lateralward  by  two  projecting  strips,  the  liga- 
menta  puhoprostatica  (in  the  female  puhovesicalia)  lateralia  (0.  T.  lateral  true  ligaments  of 
the  bladder)  and  in  its  depth  runs  the  ligamentum  puhoprostaticum  (in  the  female  pubovesicale) 
medium  (0.  T.  anterior  true  ligament  of  the  bladder).  These  ligaments  run  out  from  the  posterior 
surface  of  the  lowermost  portion  of  the  symphysis  in  the  male  to  the  urinary  bladder  and 
prostate,  in  the  female  to  the  urinary  bladder  and  urethra,  and  contain  in  their  depth  bands 
of  smooth  muscle  fibres,  mm.  pubovesicales. 

The  lateral,  lower  surface  of  the  diaphragma  pelvis  is  covered  by  the  thin  fascia  dia¬ 
phragmatis  pelvis  inferior,  which  is  connected  with  the  fascia  obturatoria  above.  The  wedge- 
shaped  space  (see  Figs.  727  and  728)  situated  between  it  and  the  fascia  obturatoria,  filled  by 
fat,  vessels  and  nerves,  is  called  the  fossa  ischiorectalis. 

The  fascia  superficialis  perinei  (O.T.fasciaofColles)  (not  illustrated)  begins  at  the  posterior 
margin  of  the  trigonum  urogenitale,  covers  the  radix  penis  and  its  muscles,  is  connected  lateral- 
ward  with  the  bone  and  goes  over  in  front  into  the  tunica  dartos  and  into  the  fascia  penis. 
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Right  breast  of  a  girl,  eighteen  years  old. 
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732.  Right  breast  of  a  woman  in  advanced 

pregnancy, 

dissected  out,  in  its  natural  position  as  regards  the  thoracic  muscles. 

The  breasts,  mammae  (see  also  Figs.  731  and  733),  come  to  full  development  in  the  female 
only;  in  the  male  they  remain  rudimentary  troughout  life.  They  are  paired,  and  are  very  differently 
developed  and  formed  according  to  race,  individual  and  the  functional  condition  of  the  gland. 

A  well-formed,  firm  elastic  breast  represents  a  segment  of  a  sphere  which  projects  a  little 
more  below  than  above.  At  about  the  height  of  the  convexity  projects  the  nipple  of  the  breast, 
papilla  mammae,  variable  in  height;  in  nulliparae  this  is  wedge-shaped  or  cylindrical.  Its 
apex  is  rough  and  fissured  and  contains  in  its  depressions  the  openings  of  the  milk  ducts;  its 
circumference  is  covered  with  wrinkles.  It  is  surrounded  by  a  circular  area,  also  wrinkled,  the 
areola  mammae;  this  presents,  especially  during  pregnancy,  several  rounded  elevations  of  the 
size  of  a  head  of  a  pin,  which  are  due  to  the  glandulae  areolares.  When  the  breasts  are  well 
developed  their  bases  reach  from  the  third  to  the  sixth,  rarely  as  far  as  the  seventh,  rib  and 
are  separated  from  one  another  in  the  middle  by  a  furrow,  the  bosom,  corresponding  to  the 
sternum.  In  nulliparae  the  breasts  are  obliquely  placed,  that  is  the  nipples  are  directed  some¬ 
what  lateralward.  They  project  lateralward  beyond  the  margin  of  the  m.  pectoralis  major  and 
beyond  the  anterior  axillary  fold  corresponding  to  it,  the  plica  axillaris  anterior.  The  nipple, 
when  the  breast  is  firmly  seated,  is  situated  at  the  level  of  the  5th  rib;  the  level  on  the  right 
and  left  side  frequently  varies  and  the  two  nipples  vary  in  their  distance  from  the  median  plane. 
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733.  Horizontal  section  through  the  right  breast 
of  a  woman  in  advanced  pregnancy,  upper  half, 

viewed  from  below. 

The  glands  of  the  breast,  corpus  mammae,  enclosed  by  the  breast,  form  a  disk  with 
rounded  angles,  the  smooth  posterior  surface  of  which  lies  for  the  most  part  upon  the  m.  pecto¬ 
ralis  major,  in  a  smaller  lateral  portion  upon  the  m.  serratus  anterior;  it  is  connected  with 
these  muscles  by  the  loose  connective  tissue  of  the  fascia  pectoralis  so  as  to  be  movable  upon 
them.  The  anterior  surface  is  very  uneven  and  presents,  especially  below  and  lateralward, 
numerous  comb-like  and  jagged  processes  which  leave  deep  spaces  between  them.  From  the 
apices  of  these  elevations  go  off  connective  tissue  cords,  retinacula  cutis ,  to  the  cutis  and  all 
the  interspaces  between  the  gland  substance;  retinacula  and  cutis  are  filled  up  by  masses  of 
fat.  The  gland  has  15 — 24  and  more  irregular  lobes,  lobi  mammae,  separated  from  one  another 
by  connective  tissue;  these  lobes  are  broader  peripheralward  and  have  their  apices  directed 
toward  the  nipple.  Each  lobe  is  again  subdivided  by  the  penetrating  connective  tissue  into 
numerous  smaller  lobules,  lobuli  mammae,  and  possesses  one  excretory  duct,  ductus  lactiferus, 
which  extends  as  a  whitish  cord  in  the  yellowish-red  glandular  tissue  to  the  apex  of  the  lobe, 
and  there  bends  around  into'  the  nipple.  Before  entrance  into  the  nipple  each  excretory  duct 
presents  a  spindle-shaped  dilatation,  sinus  lactiferus,  which  may  reach  half  a  centimetre  in 
width.  In  the  nipple  itself  the  ductus  lactiferi  run  parallel  to  one  another  and  open  in  the 
depressions  at  the  apex. 

In  the  region  of  the  nipple  and  of  the  areola  there  are  well  developed  sebaceous  glands, 
glandulae  sebaceae.  In  the  areola  sweat  glands,  glandulae  sudoriferae,  are  found  in  small 
number  as  well  as  several  rudimentary  milk  glands,  glandulae  areolares  [Montgomerii ],  which 
latter  open  each  with  one  small  milk  duct  at  the  level  of  the  elevation  caused  by  it. 

The  skin  over  the  breast  is  soft  and  delicate  and  is  especially  thin  on  the  nipple  and 
areola.  Its  color  in  the  last  two  places  is  light  red  in  nulliparae,  while  in  beginning  pregnancy 
it  usually  becomes  dark  brown. 

The  male  breast,  mamma  virilis  (not  illustrated),  is  a  small  flat  structure  which  con¬ 
sists  essentially  of  connective  tissue  and  usually  contains  indications  of  glandular  tissue.  It 
possesses  a  brown  areola  mammae  and  a  papilla  mammae,  but  the  latter  is  smaller  than  in 
the  female.  The  nipple  lies  usually  in  the  4th  intercostal  space,  more  rarely  upon  the  4th  or 
5th  rib,  the  level  frequently  varying  on  the  right  and  left  sides;  the  nipples  of  the  two  sides 
may  vary  in  distance  from  the  median  plane. 

Supernumerary  nipples  and  breasts ,  mammae  accessoriae  (muliebres  et  viriles), 
occur  in  very  variable  development  in  both  sexes  in  the  region  of  two  lines  which  run  down 
from  the  attachment  of  the  upper  extremities,  converging  over  the  normal  glands,  to  the  genitalia. 
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734-735. 

Viewed  from  the  right. 


Spinal  Cord. 

Viewed  from  in  front. 
(Nerve  roots  not  shown.) 


Viewed  from  behind. 
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737.  Lower  end  of  spinal  cord 
with  nerve  roots,  viewed  from  in  front. 

(The  dura  mater  has  been  opened  and  drawn  to  the  right  side;  the 
arachnoidea  has  been  removed.  On  the  left  side  pieces  have  been 
cut  out  of  the  anterior  roots  of  the  1st  and  2nd  lumbar  nerves.) 

The  central  nervous  system  (systema  ner¬ 
vorum  centrale)  is  divisible  into  the  spinal  cord 
(medulla  spinalis)  and  the  brain  (encephalon). 

The  spinal  cord  (medulla  spinalis)  (see  also 
Figs.  734 — 736  and  749),  an  aproximately  cylindrical 
cord  more  or  less  flattened  from  before  backward, 
lies  within  the  vertebral  canal  and  presents  curvatures 
corresponding  to  those  of  the  canal.  Above,  it  goes 
over  insensibly,  between  the  atlas  and  the  occipital 
bone,  into  the  medulla  oblongata;  below,  it  tapers 
into  a  short,  wedge-like  portion  (conus  medullaris) 
and,  in  the  adult,  goes  over  at  the  lower  margin  of 
the  first,  or  opposite  the  upper  part  of  the  second, 
lumbar  vertebra  into  a  long,  delicate  terminal  thread 
(filum  terminale)  which  can  be  followed  as  far  as  the 
posterior  surface  of  the  coccyx. 

The  spinal  cord  is  divisible  into  three  parts:  the 
pars  cervicalis  includes  the  region  of  exit  of  the  cer¬ 
vical  nerves,  the  pars  thoracalis  that  of  the  thoracic 
nerves,  the  pars  lumbalis  that  of  the  lumbar  and 
sacral  nerves.  The  diameters  of  the  spinal  cord  are 
not  the  same  at  all  levels;  those  portions  of  the  cord 
which  give  off  the  nerves  for  the  extremities  are 
thickened  especially  in  the  frontal  direction  to  form 
spindle-shaped  enlargements.  The  cervical  enlargement 
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vical  to  the  2nd  thoracic  vertebra,  its  greatest  breadth 
corresponding  to  the  5th  or  6th  cervical  vertebra;  the 
lumbar  enlargement  (intumescentia  lumbalis)  begins 
at  the  9th  or  10th  thoracic  vertebra,  is  most  marked  at 
the  11th  or  12th  thoracic  vertebra,  and,  at  the  lstor2nd 
lumbar  vertebra,  goes  over  into  the  conus  medullaris. 

The  surface  of  the  spinal  cord  (see  Figs. 
734—736  and  738 — 747)  is  divided  into  two  nearly 
symmetrical  halves  by  a  broad,  deep  anterior  median 
fissure  (fissura  mediana  anterior),  which  contains  a 
duplicature  of  the  pia  mater  spinalis  rich  in  blood 
vessels,  and  a  median  posterior  sulcus  (sulcus  media- 
nu8  posterior),  from  which  extends  a  median  septum 
of  neuroglia  (septum  medianum  posterius)  to  the 
interior.  On  each  of  these  two  lateral  halves,  in  the 
posterior  part  2/4— 3/4  mm  lateral  from  the  sulcus 
medianus  posterior  can  be  seen  a  groove,  sulcus  late¬ 
ralis  posterior,  along  which  the  posterior  roots  enter 
the  spinal  cord;  the  anterior  root  fibres  leave  the 
spinal  cord  on  its  anterior  aspect  along  a  zone  about 
2  mm  broad,  situated  somewhat  lateralward  from  the 
fissura  mediana  anterior,  running  nearly  parallel  to 
it,  and  called  the  sulcus  lateralis  anterior.  In  the 
cervical  region  there  is  still  another  delicate  longitu¬ 
dinal  groove  on  the  posterior  surface,  the  sulcus  inter- 
medius  posterior  (see  Fig.  758);  it  runs  downward  from  the  medulla  oblongata  about  1  mm 
lateralward  from  the  sulcus  medianus  posterior  and  corresponds  to  the  junction  of  the  fasci¬ 
culus  gracilis  with  the  fasciculus  cuneatus.  Occasionally  an  analogous  groove,  sulcus  inter- 
medius  anterior  (not  illustrated),  can  be  seen  sometimes  on  the  anterior  surface  of  the  cervical 
portion,  forming  the  lateral  boundary  of  the  fasciculus  cerebrospinalis  anterior. 
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738.  Transverse  sections  through  the  adult 

spinal  cord. 

Magnification:  4:1.  (Held.) 

(The  sections  have  all  been  taken  from  the  same  spinal  cord  and  are  so  arranged  that  the 

dorsal  margin  of  the  section  is  uppermost.) 

Surface  of  the  spinal  cord  (continued)  (see  Figs.  734 — 736,  739,  740  and  802). 
The  prismatic  mass  situated  on  each  side  between  the  fissura  mediana  anterior  and  the  lateral 
bundles  of  the  anterior  root  fibres  is  called  the  anterior  funiculus  (funiculus  anterior,  0.  T.  an¬ 
terior  column):  the  mass  which  extends  from  this  to  the  sulcus  lateralis  posterior  is  called  the 
lateral  funiculus  (funiculus  lateralis)  and  that  between  the  sulcus  lateralis  posterior  and 
the  sulcus  medianus  posterior,  the  posterior  funiculus  (funiculus  posterior). 
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739.  Transverse  section  through  the  uppermost 
part  of  the  lumbar  cord  of  an  adult.  Magnifies  io:i.  (Held.) 

(The  section  is  the  same  as  the  fifth  one  in  Fig.  738.) 
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740.  Portion  of  the  spinal  cord  with  the  roots  of 

two  nerves,  viewed  from  in  front,  partly  schematic.  Magnific.:  ca.  3:1.  . 

(In  the  uppermost  part  the  white  matter  has  been  removed.) 


Spinal  Cord. 


641 


Dura  mater  spinalis 


Continuation  ot  the 
dura  mater  upon 
the  nerve  roots 


741.  Portion  of  spinal 
cord  with  membranes, 

viewed  from  behind. 

(The  dura  mater  has  been  slit  up  below 
and  turned  aside;  the  arachnoidea  has 

been  in  part  removed.) 

The  interior  of  the  spinal 
cord  (see  Figs.  738 — 740  and  802 — 804) 
consists  of  gray  matter  (substantia 
grisea)  and  white  matter  (substantia 
alba),  the  reciprocal  volume-relations  of 
which  vary  somewhat  at  different  levels 
(see  Fig.  738). 

The  gray  matter  contains  the 
nerve  cells  and  lies  in  the  interior  of  the 
spinal  cord,  so  that  it  nowhere  touches 
the  surface;  it  consists  of  two  markedly 
developed  lateral  parts,  one  on  each  side 
of  the  cord,  and  of  a  bridge  connecting 
the  two  in  the  middle  so  that  on  cross 
section  an  H-like  figure  is  produced. 

The  bridge  in  the  middle  usually  lies 
somewhat  nearer  the  anterior  surface  of 
the  cord  than  the  posterior  and  surrounds 
the  small  rounded  or  oval  central  canal 
(canalis  centralis).  This  canal  is  con¬ 
tinued  above  into  the  medulla  oblongata 
and  opens  at  the  inferior  angle  of  the 
rhomboid  fossa,  in  front  of  the  obex  (see 
p.  649),  into  the  fourth  ventricle ;  in  the 
lower  part  of  the  conus  medullaris  it  be¬ 
comes  widened  to  form  the  elongated, 
usually  three-sided  ventriculus  terminalis 
(not  illustrated)  and  then  runs  as  an  ex¬ 
tremely  fine  canal  for  a  variable  distance 
far  into  the  filum  terminale,  finally  ending 
blind ;  it  contains  a  small  amount  of  fluid 

and  is  immediately  surrounded  by  the  substantia  grisea  centralis.  In  the  adult  it  is  frequently 
obliterated  at  intervals.  The  transverse  gray  bar  behind  it  is  called  the  commissura  posterior, 
the  very  narrow  band  in  front  of  it  the  commissura  anterior  grisea,  the  latter  being  immediately 
adjacent  to  the  commissura  anterior  alba  which  belongs  to  the  white  matter.  In  the  lateral 
parts  of  the  gray  matter,  the  form  of  which  varies  somewhat  at  different  levels,  two  approximately 
cylindrical  columnae  griseae  can  be  distinguished  on  each  side.  The  columna  anterior  (anterior 
column,  anterior  horn)  is  directed  forward  and  a  little  lateralward  and  reaches  backward 
as  far  as  the  gray  bridge  mentioned.  The  columna  posterior  (posterior  column,  posterior 
horn)  extends  from  here  backward  and  a  little  lateralward  in  places  going  very  close  to  the 
surface ;  it  is  longer  and  narrower  than  the  columna  anterior,  is  constricted  somewhat  ventral- 
ward  (cervix  columnae  posterioris)  and  is  somewhat  pointed  dorsalward  ( apex  columnae 
posterioris) ;  the  sickle-shaped  area  seen  in  cross  section,  bounding  the  posterior  horn  behind, 
is  called  the  substantia  gelatinosa  [Rolandi].  The  sharply  circumscribed  group  of  ganglion  cells 
situated  on  the  medial  side  of  the  posterior  horn,  near  the  commissura  posterior,  extending 
from  the  2nd  lumbar  to  the  7th  cervical  nerve,  and  most  markedly  developed  in  the  upper  lumbar 
and  lower  thoracic  cord,  is  called  the  nucleus  dorsalis  [ Stillingi,  Clarkii]  ( Clarke’s  column) ; 
it  is  round  or  oval  in  cross  section.  In  the  upper  part  of  the  thoracic  cord,  projecting  lateral- 
ward  from  the  posterior  part  of  the  anterior  horn  into  the  white  substance,  is  a  triangular 
process,  columna  lateralis  (lateral  column,  lateral  horn);  it  gradually  vanishes  below;  in  the 
cervical  cord  it  fuses  with  the  anterior  horn  to  form  a  common  mass.  In  the  angle  between 
it  and  the  posterior  horn,  the  gray  matter  sends  strands  out  lateralward,  arranged  in  the 
form  of  a  network,  formatio  reticularis ;  these  are  indistinct  in  the  lumbar  cord  but  become 
progressively  more  marked  toward  the  upper  end  of  the  spinal  cord. 
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Spinal  Cord. 


742.  Lower  end  of  spinal 
cord  with  membranes 
in  the  vertebral  canal, 

viewed  from  behind. 

(The  arches  of  the  thoracic,  lumbar  and  sacral 
vertebrae  have  been  removed;  the  dura  mater 
has  been  slit  open  lengthwise  and  partly  reflected; 
the  arachnoidea  has  been  in  large  part  removed.) 

The  white  matter  contains  only  medullated 
nerve  fibres;  they  run  chiefly  in  a  longitudinal 
direction  and  are  divisible  into  a  number  of 
physiologically  non-equivalent  bundles,  the  size 
of  which  varies  at  different  levels  and 
the  areas  of  which  partly  overlap. 
Concerning  these  bundles  and  the 
principal  groups  of  cells  of  the  gray 
matter  and  their  connections,  the 
reader  is  referred  to  Figs.  802 — 804. 

In  the  conus  medullaris  the 
white  matter  is  relatively  much  re¬ 
duced  as  compared  with  the  gray; 
the  latter  has  gradually  fused  to  a 
common  mass  in  which  the  differen¬ 
tiation  of  anterior  horn  and  poste¬ 
rior  horn  is  impossible.  In  the  filum 
terminale  the  gray  and  the  white 
matter  are  continued  in  the  same 
arrangement  for  6 — 8  cm  further. 
Further  down,  the  filum  terminale 
consists  of  connective  tissue,  vessels 
and  the  rudiments  of  the  2nd 
and  3rd  nervus  coccygeus,  which  then 
extend  caudally. 

The  spinal  cord  is  surrounded 
by  the  membranes  of  the  cord 
(see  also  Figs.  737,  741  and  743), 
which  are  continuous  above  with  the 
membranes  of  the  brain ,  forming 
with  these  the  meninges.  The  pia 
mater  spinalis  ( soft  membrane  of  the 
cord)  is  everywhere  closely  attached 
to  the  spinal  cords  as  a  delicate 
vascular  membrane.  It  sends  a 
duplicature  into  the  fissura  mediana 
anterior  and  with  the  blood  vessels 
numerous  fine  processes  into  the 
substance  of  the  spinal  cord.  Below, 
it  surrounds  the  portion  of  the  filum 
terminale  situated  in  the  sac  of  the 
dura  mater  and  then  fusses  with 
the  dura  mater. 
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743.  Cross-section  of  the  spine  with  its  muscles. 

(On  the  left  side  the  pleura  has  been  drawn  aside  and  a  piece  of  muscle  has  been  cut  out.) 

Membranes  of  the  spinal  cord  (continued)  (see  also  Figs.  737,  741  and  742).  Going 
off  from  the  lateral  surface  of  the  pia  mater  spinalis  on  each  side  is  a  frontally  placed  leaflet 
of  connective  ,  tissue,  ligamentum  denticulatum,  which  runs  between  the  anterior  and  posterior 
nerve  roots  and  becomes  attached  to  the  inner  surface  of  the  dura  mater  usually  by  twenty-one 
jags;  the  jags  are  inserted  there  usually  between  the  points  of  exit  of  two  nerves,  the  uppermost 
one  a  little  above  the  place  where  the  a.  vertebralis  passes  through  the  dura  mater  (see  Fig.  833), 
the  lowermost  one  between  the  last  thoracic  and  the  first  lumbar  nerve.  The  arachnoidea 
spinalis  (cobweb  membrane ),  a  very  delicate  noil-vascular  membrane,  forms  a  sac  which  sur¬ 
rounds  the  spinal  cord  only  loosely;  it  is  separated  from  the  dura  mater  merely  by  a  capillary 
slit,  cavum  subdurale ,  from  the  pia  mater  by  a  large  space,  cavum  subarachnoideale,  filled 
with  liquor  cerebrospinalis.  The  arachnoidea  ensheaths  the  lig.  denticulatum  and,  especially 
along  the  sulcus  medianus  posterior,  sends  fine  threads  to  the  pia;  in  the  lower  cervical  region 
and  in  the  thoracic  region  these  fuse  to  form  lamellae,  septum  subarachnoideale.  The  dura  mater 
spinalis  (hard  membrane  of  the  cord)  is  a  tough  connective  tissue  tube,  poor  in  blood  vessels, 
which,  tapering  out,  ends  blind  (with  the  arachnoidea)  below  the  conus  medullaris  at  the  level  of  the 
2nd  or  3rd  sacral  vertebra;  from  there  on  it  forms  a  direct  covering  for  the  filum  terminale 
known  as  the  filum  durae  matris  spinalis.  It  is  separated  from  the  periosteum  of  the  vertebral 
canal  b}  fat,  connective  tissue  and  venous  plexuses  (see  p.  472),  among  which  there  exists  a 
system  of  lymph  spaces,  cavum  epidurale ,  reaching  above  as  for  as  the  foramen  occipitale 
ipagnum,  below  as  for  as  the  hiatus  sacralis;  strong  bands  of  connective  tissue  pass  from  its 
anterior  surface  to  the  lig.  longitudinale  posterius,  especially  in  the  canalis  sacralis. 

All  three  membranes  are  continued  upon  the  nerve  roots ,  fuse  near  the  ganglia ,  and 
then  go  over  into  the  connective  tissue  sheaths  of  the  nerves. 
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744.  Brain  of  a  human  embryo  at  end  of  1st  month, 

right  half,  viewed  from  the  left.  (After  a  model  by  W.  His.) 
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745.  Brain  of  a  human  embryo  five  weeks  old, 

right  half,  viewed  from  the  left.  (After  a  model  by  W.  His.) 
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746.  Brain  of  a  human  embryo  in  the  third  month, 

right  half,  viewed  from  the  left. 

(After  a  model  by  W.  His;  cerebral  hemisphere  after  F.  Hochstetter.) 
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747.  Adult  human  brain, 

right  half,  viewed  from  the  left,  partly  schematic. 
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748.  Median  section  through  the  brain-stem, 

’  right  half,  viewed  from  the  left. 

(Only  a  very  small  part  of  the  brain  mantle  is  shown.) 

The  brain  (encephalon)  (see  Figs.  744 — 747)  is  divisible  on  embryological  grounds  into 
rhombencephalon  (lozenge  -  shaped  brain) ,  mesencephalon  (mid-brain),  and  prosencephalon 
(fore-brain) ;  the  two  latter  together  form  the  cerebrum  (large  brain).  In  the  rhombencephalon 
are  included  the  myelencephalon  (after-brain) ,  which  corresponds  to  the  medulla  oblongata, 
the  metencephalon  (hind-brain),  which  includes  the  pons  and  the  cerebellum,  and  the  isthmus 
rhombencephali,  that  narrow  portion  of  the  brain  surrounding  the  upper  end  of  the  rhomboid 
fossa  to  which  parts  of  the  pedunculi  cerebri,  the  brachia  conjunctiva  and  the  velum  medulläre 
anterius  belong.  The  mesencephalon  includes  parts  of  the  pedunculi  cerebri  and  the  corpora 
quadrigemina.  The  prosencephalon  is  divisible  into  the  diencephalon  (inter-brain)  to  which 
belong  the  pars  mamillaris  hypothalami  and  the  thalamencephalon  {—  thalamus  -j-  meta¬ 
thalamus  -j-  epithalamus)  and  the  telencephalon  (end-brain)  which  includes  the  pars  optica 
hypothalami  and  the  hemisphaerium  (=  corpus  striatum  -j-  rhinencephalon  -f-  pallium). 

The  term  brain-stem  is  applied  often  to  the  part  of  the  brain  left  after  removal  of 
the  pallium. 
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749.  Base  of  brain,  viewed  from  below. 
Magnification:  circa  4:3. 

(The  cerebellar  and  cerebral  hemispheres  are  shown  only  in  part.  The  frontal  lobes  have  been 
pulled  apart.  The  anterior  and  medial  portion  of  the  left  temporal  lobe  have  been  cut  away 
and  a  piece  has  been  excised  from  the  left  tractus  opticus.  On  the  right  the  radicular  threads 

of  the  n.  oculomotorius  have  been  cut  off  short.) 
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750.  Brain-stem,  viewed  from  the  right.  Magnification:  ca.  3  :  2. 

(The  cerebellum  has  been  removed  by  cutting  through  the  brachia  pontis  and  the  brachia 
conjunctiva;  the  cerebral  hemispheres  have  also  been  removed.) 

The  medulla  oblongata  (see  also  Figs.  748,  749,  751,  752,  755  and  758)  corresponds 
to  the  myelencephalon  (see  p.  646),  is  continuous  without  sharp  limit  with  the  upper  end  of 
the  spinal  cord;  it  lies  for  the  most  part  in  the  skull  and  in  an  almost  vertical  direction. 
It  extends  from  the  upper  root-bundles  of  the  1st  cervical  nerve  as  far  as  the  inferior  margin 
of  the  pons  in  front,  and  as  far  as  the  inferior  margin  of  the  pars  intermedia  of  the  4th  ven¬ 
tricle  behind  (see  p.  649);  it  becomes  expanded  above,  especially  in  the  frontal  direction, 
somewhat  less  so  in  the  sagittal  direction. 

On  its  anterior  surface  (see  Fig.  749),  running  in  the  median  plane,  is  the  deep  fissura 
mediana  anterior;  it  corresponds  to  the  fissure  of  the  same  name  in  the  spinal  cord,  but  is 
separated  from  it,  about  at  the  level  of  the  root-bundles  of  the  1st  cervical  nerve,  by  decussating 
bundles  of  nerve  fibres,  decussatio  pyramidum  (decussation  of  the  pyramids) ;  it  ends  above  at 
the  pons  in  a  triangular  depression,  the  foramen  caecum  (see  also  Fig.  748).  The  mass  lying  on 
each  side  of  this  fissure,  the  pyramis  fmedullae  oblongatae ]  (pyramid),  appears  to  be  continuous 
with  the  anterior  funiculus  of  the  spinal  cord,  but  in  reality  it  sends  only  a  small  part  of  its 
fibre  bundles  into  it  to  the  „anterior  pyramidal  tract“,  while  the  larger  portion  of  them  go  to 
the  lateral  funiculus  of  the  opposite  side  to  form  the  „lateral  pyramidal  tract“  (see  p.  686). 
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The  pyramid  is  bounded  lateralward  by  the  sulcus  lateralis  anterior,  which  is  a 
continuation  of  the  sulcus  of  the  same  name  in  the  spinal  cord;  from  it  emerge  the  root 
bundles  of  the  n.  hypoglossus.  Lateral  from  this  groove  in  the  upper  part  of  the  medulla  ob¬ 
longata  lies  an  oblong,  egg-shaped  elevation,  the  oliva  (olive);  it  is  somewhat  broadened 
and  thickened  above  and  extends  with  a  blunt  pole  as  far  as  the  pons;  its  surface  is  sometimes 
smooth,  sometimes  nodular;  below,  it  is  frequently  crossed  by  arch-like  fibres,  fbrae  arcuatae 
externae,  which  go  from  the  surface  of  the  corpus  restiforme  (vide  infra)  to  the  region  of  the 
sulcus  lateralis  anterior,  sometimes  overlying  and  obscuring  the  sulci  (see  also  p.  687). 

On  the  posterior  surface  (see  Figs.  750  and  751)  the  fissura  mediana  posterior  forms  the 
continuation  of  the  sulcus  medianus  posterior  as  far  as  the  lower  end  of  the  rhomboid  fossa 
(vide  infra).  The  sulcus  lateralis  posterior  and  sulcus  intermedius  posterior  run,  as  con¬ 
tinuations  of  the  sulci  of  the  same  names  in  the  spinal  cord,  upward  and  somewhat  lateral- 
ward;  the  former  is  frequently  indistinct  and  extends  upward  as  far  as  the  level  of  the  middle 
of  the  olive  (see  Fig.  750),  the  latter  ends  at  the  lower  margin  of  the  recessus  lateralis  fossae 
rhomboideae.  The  two  funiculi  graciles  [Golli],  ascending  from  the  spinal  cord,  broaden  some¬ 
what  a  little  below  the  rhomboid  fossa  and  present  there  a  flattened  bulging,  the  clava;  from 
this  swelling  on,  the  funiculi  graciles  run  along.the  lower  lateral  margin  of  the  rhomboid  fossa, 
diverging  upward  and  lateralward;  they  gradually  become  narrowed  and  go  over  without  sharp 
limit  into  the  medial  part  of  the  corpora  restiformia  (vide  infra).  The  funiculus  cuneatus 
[Burdachi]  is  the  continuation  of  the  funiculus  of  the  same  name  in  the  spinal  cord  and  above 
is  often  bounded  very  indistinctly  lateralward  by  the  sulcus  lateralis  posterior;  the  funiculi  of 
the  two  sides  diverge  from  the  clava  on,  passing  upward  and  lateralward  where  each  presents 
a  variably  developed  slight  projection,  the  tuber culum  cuneatum ;  they  become  lost  above  on  each 
side  in  the  corpus  restiforme  (vide  infra).  The  funiculus  lateralis  (see  Fig.  750)  is  the  direct  pro¬ 
longation  of  the  funiculus  of  the  same  name  in  the  spinal  cord;  it  becomes  somewhat  broadened 
as  it  passes  upward  and  extends  in  front  as  far  as  the  lower  end  of  the  olive  and  behind  it 
almost  as  far  as  its  upper  end.  A  fine  groove  in  which  the  root-threads  of  the  nn.  accessorius, 
vagus  and  glossopharvngeus  are  situated,  runs  upward  on  the  lateral  funiculus  frt>m  the  upper 
end  of  the  spinal  cord;  it  is  curved  slightly  forward  and,  passing  somewhat  behind  the  olive, 
extends  almost  as  far  as  the  pons;  below,  it  separates  a  broader,  anterior  area  from  a  narrower, 
posterior  area;  above,  on  the  contrary,  the  posterior  area  is  broader  and  presents,  especially 
in  the  child,  a  distinct  club-shaped  swelling,  tuberculum  cinereum  (see  also  p.  687),  which 
reaches  as  far  as  behind  the  olive  and  finally  goes  over  into  the  corpus  restiforme.  The  name 
corpus  restiforme  (rope-like  body)  has  been  given,  on  account  of  its  external  appearance,  to  the 
bundle  which  is  the  apparent  continuation  of  the  funiculi  gracilis  and  cuneatus  and  of  the  dorsal 
portion  of  the  funiculus  lateralis  just  mentioned,  passes  upward  just  in  front  of  the  recessus 
lateralis  of  the  rhomboid  fossa  and  bends,  around  dorsalward  to  the  cerebellum. 

The  fossa  rliomboidea  (lozenge-shaped  fossa)  (see  Figs.  751, 752  and  805)  is  a  rhom¬ 
bic,  slightly  depressed,  generally  grayish  area,  which  lies  in  a  nearly  vertical  plane;  it  is  visible  as 
the  floor  of  the  fourth  ventricle  after  the  removed  of  the  cerebellum  and  the  thin  tela  chorioidea 
ventriculi  quarti;  only  its  lower  part,  embraced  by  the  corpora  restiformia,  belongs  to  the 
medulla  oblongata  (the  myelencephalon);  the  middle  part  lies  in  the  metencephalon,  and  the 
uppermost  part  belongs  to  the  isthmus.  The  lower  part  (pars  inferior  fossae  rhomboideae) 
is  approximately  triangular  and  contains  at  its  inferior  angle  the  opening  of  the  canalis  cen¬ 
tralis;  it  appears  much  deepened  below  and  is  marked  there  by  several  furrows  which  converge 
downward  and  medianward;  this  peculiar  configuration  of  the  surface  has  led  to  the  further 
name  calamus  scriptorius.  Along  its  lateral  and  inferior  margin  the  tela  chorioidea  ventriculi 
quarti  (see  also  Figs.  750,  751  and  756)  is  attached;  when  this  is  forcibly  removed  it  leaves  behind 
it  a  fine  jagged  edge,  a  part  of  the  taenia  ventriculi  quarti ,  which  covers  the  lowermost  apex  of 
the  rhomboid  fossa  from  behind  as  a  thin  triangular  plate,  called  the  obex.  The  taenia,  above, 
bends  around  sharply  lateralward  upon  the  corpus  restiforme  and  there  forms  the  lower  boundary 
of  the  pars  intermedia  fossae  rhomboideae;  this  pars  intermedia  on  each  side,  with  the  recessus 
lateralis  fossae  rhomboideae,  passes  far  lateralward  over  the  corpus  restiforme,  but  above, 
between  the  brachia  pontis,  becomes  considerably  narrower  and  goes  over  at  the  upper  end  of 
the  fovea  superior  (see  p.  650)  into  the  pars  superior  fossae  rhomboideae.  The  pars  superior  is 
bounded  lateralward  by  the  brachia  conjunctiva  and  covered  behind  by  the  velum  medulläre 
anterius;  it  becomes  much  narrower  above  and  goes  over  insensibly  in  front  of  the  lamina 
quadrigemina  into  the  aquaeductus  cerebri.  The  rhomboid  fossa  is  divided  into  two  sym¬ 
metrical  halves  by  the  sulcus  medianus  fossae  rhomboideae  which  runs  in  the  median  plane;  the 
sulcus  is  deeper  below,  shallower  above.  Close  to  this  fossa,  on  each  side,  extending  through  the  whole 
length  of  the  fossa,  is  a  ridge,  the  eminentia  medialis;  in  the  pars  superior  it  occupies  the  whole 
breadth  (produced  by  the  genu  [internum]  radicis  n.  facialis  and  the  nucleus  n.  abducentis); 
in  the  upper  part  of  the  pars  intermedia  it  presents  an  elongated  projection,  the  colliculus 
facialis;  from  this  point  on,  downward,  it  tapers,  at  first  gradually,  but  in  the  pars  inferior 
rather  suddenly,  so  as  to  form  there  a  right-angled  triangular  area,  trigonum  n.  hypoglossi. 
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751.  Rhomboid  fossa,  viewed  from  behind.  Magnification:  2:1. 

(The  cerebellum  and  the  choroid  plexus  of  the  fourth  ventricle  have  been  completely  removed; 
the  brachia  conjunctiva  with  the  velum  medulläre  anterius  and  the  lamina  quadrigemina  have 

been  partly  removed.) 

Fossa  rhomboidea  (continued)  (see  also  Figs.  752  and  805). 

The  eminentia  medialis  is  bounded  lateralward  by  the  sulcus  limitans.  This  runs,  in 
the  pars  superior,  along  the  lateral  margin  and  is  accompanied  there  for  a  considerable  distance 
by  a  grayish-blue  or  dark-brown  colored  area,  the  locus  caeruleus.  Near  the  colliculus  facialis 
the  sulcus  limitans  broadens  out  to  form  a  flat  fossa,  fovea  superior,  which  is  usually  of  a 
bluish  color  owing  to  the  presence  of  a  superficial  vein ;  the  sulcus  ends  in  the  uppermost  part 
of  the  pars  inferior  in  a  sharply  marked  depression,  fovecu  inferior.  The  narrow,  somewhat  de¬ 
pressed  triangular  area  beneath  the  latter  which  extends  not  quite  so  far  as  the  lower  margin  of  the 
rhomboid  fossa,  is  of  a  dark  gray  color  and  is  called  the  ala  cinerea;  before  it  lie  sensory  nuclei 
of  the  nn.  glossopharyngeus  and  vagus.  Lateral  from  the  sulcus  limitans  in  the  pars  intermedia 
and  from  the  ala  cinerea  of  the  pars  inferior  is  a  flattened  elevation,  the  area  acustica  (here  lie  nuclei 
of  the  n.  vestibularis),  which,  medianward,  ends  in  a  convex  arch,  and  lateralward  extends  into  the 
recessus  lateralis  to  end  there  in  the  tuberculum  acusticum  (usually  but  poorly  developed  in  man) ; 
here  lies  the  nucleus  of  the  n.  cochlearis  dorsalis.  Running  transversely  over  the  area  acustica  and 
over  the  neighboring  part  of  the  eminentia  medialis  are  certain  superficial  bands  of  white  fibres, 
striae  medulläres  (see  also  p.  700),  which  arise  on  the  surface  of  the  tuberculum  acusticum  and 
disappear  in  the  depth  in  the  sulcus  medianus  or  before  going  that  far;  the  striae  are  very 
variable  in  number  and  size;  they  run  parallel  to  one  another  or  diverge  as  they  pass  medianward. 
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752.  Rhomboid  fossa, 

viewed  from  behind,  partly  schematic.  Magnification:  11:10. 

(The  left  eminentia  medialis  is  shaded.) 

The  bridge  (pons  [Varoli])  (see  Figs. 748 — 750, 755 and 758)  forms  abroad,  white  mass, 
running  transversely,  which  is  sharply  marked  off  at  its  lower,  posterior  margin  from  the  medulla 
oblongata  and  at  its  upper,  anterior  margin  just  as  distinctly  from  the  cerebral  peduncles  which 
pass  through  it;  it  lies  upon  the  clivus  and  reaches  upward  as  far  as  the  upper  margin  of  the 
dorsum  sellae  (see  Fig.  815).  It  is  convex  forward  in  both  sagittal  and  transversal  directions, 
but  presents  in  the  median  plane  a  flat  longitudinal  groove,  the  sulcus  basilaris,  which  is  broader 
above  than  below  and  in  which,  as  a  rule,  the  a.  basilaris  runs.  Broad  bundles  of  fibres  can  be 
seen  passing  in  transversal  direction  on  its  surface;  they  converge  somewhat  lateralward  where 
they  become  interwoven  with  one  another;  usually  one  broad  band  of  fibres,  fasciculus  obliquus 
[pontis],  emerges  from  the  general  mass  medial  from  the  superficial  origin  of  the  n.  trigeminus 
and  run6  on  the  surface,  in  a  curve  convex  lateralward,  to  the  region  of  superficial  origin  of  the 
nn.  facialis  and  acusticus.  Lateralward  from  this  bundle  the  pons  narrows  considerably  on  each 
side,  since  the  upper,  anterior  margin  curves  markedly  downward  and  backward,  while  the  inferior, 
posterior  margin  runs  further  in  the  transversal  direction.  Lateralward  from  a  line  which  connects 
the  superfical  origin  of  the  n.  trigeminus  with  that  of  the  n.  facialis  the  mass  is  designated  the 
brachium  pontis  (arm  of  the  pons)  [0.  T.  middle  peduncle  of  the  cerebellum]  ;  it  passes  lateral- 
ward  and  backward  between  the  flocculus  and  the  lobulus  quadrangularis  into  the  substance 
of  the  cerebellum.  Certain  small  bundles  of  nerve  fibres,  very  variable,  known  as  the  fila 
lateralia  pontis  (see  Figs.  750  and  757),  arise  in  the  groove  between  the  brachium  conjunctivum 
and  the  brachium  pontis,  and  run  medianward  along  the  upper  boundary  of  the  brachium 
pontis  and  the  pons  to  disappear  in  the  fossa  interpeduncularis  in  the  cerebral  peduncle. 

The  cerebellum  (small  brain)  (see  Figs.  748,  753 — 755  and  758)  has  the  shape  of  a 
flattened  egg  with  its  longest  diameter  directed  transversely;  it  lies  dorsalward  from  the  upper 
part  of  the  medulla  oblongata,  from  the  rhomboid  fossa,  and  from  the  brachia  conjunctiva  and 
corpora  quadrigemina,  and  with  the  brachia  pontis  and  the  pons  forms  a  ring  through  which 
the  structures  lying  in  the  floor  of  the  rhomboid  fossa  appear  to  have  been  thrust.  It  fills  up 
completely  the  fossae  occipitales  inferiores  lying  below  the  sulcus  transversus  of  the  occipital 
bone,  extends  above  as  far  as  the  tentorium  cerebelli  and  is  separated  by  this  from  the  occipital 
lobe  of  the  cerebrum.  Below,  on  each  side,  the  tonsilla  cerebelli  and  the  lobulus  biventer  very 
often  project  slightly  through  the  foramen  magnum  into  the  vertebral  canal.  The  upper  surface 
of  the  cerebellum,  directed  also  dorsalward,  is  curved  in  the  sagittal  and  frontal  directions  so 
as  to  be  convex  backward  and  upward;  the  lower  surface,  looking  forward  and  also  ventralward 
is  likewise  arched  in  both  directions,  and  presents  in  the  middle  a  broad  groove,  formed  by  the 
nodulus,  the  uvula  and  the  tonsillae,  called  the  vallecula  cerebelli, in  which  the  medulla  oblongata 
is  situated.  The  anterior  margin  of  the  upper  surface  presents  in  the  middle  a  flat  notch, 
incisura  cerebelli  anterior,  which  corresponds  to  the  neighboring  corpora  quadrigemina;  on  the 
posterior  margin,  in  the  median  plane  is  a  deep,  narrow  notch,  incisura  cerebelli  posterior. 
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753.  Cerebellum,  viewed  from  above  and  behind. 
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754.  Cerebellum,  viewed  from  below  and  in  front. 

(In  both  figures  the  cerebellum  has  been  freed  by  cutting  through  the  brachia  pontis, 
the  brachia  conjunctiva  and  the  velum  medulläre  anterius.) 
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755.  Rhombencephalon,  viewed  from  the  right  side. 

(The  cerebrum  has  been  removed  by  cutting  through  the  cerebral  peduncles  and  the  corpora 

quadrigemina.) 

Cerebellum  (continued)  (see  also  Figs.  748,  753,  754  and  758). 

The  medial  portion,  situated  between  the  incisura  anterior  and  the  incisura  posterior,  is 
called  the  worm  (vermis).  It  is  distinctly  separated  from  the  two  lateral  parts  on  the  inferior 
surface  but  very  indistinctly  on  the  superior;  each  of  these  lateral  portions  is  called  a  cere¬ 
bellar  hemisphere  (hemisphaerium  cerebelli).  The  convolutions,  gyri  cerebelli,  are  separated  from 
one  another  by  numerous  narrow  grooves,  sulci  cerebelli,  which  extend  continuously,  especially  on 
the  superior  surface,  over  the  worm  and  the  hemispheres  and  run  approximately  parallel  to  the 
posterior  margin.  A  deeper  sulcus,  sulcus  horizontalis  cerebelli,  extends  along  the  posterior 
margin  or  rather  upon  the  inferior  surface;  it  divides  the  surface  of  the  hemispheres  into  a 
facies  superior  and  a  faciesinferior.  Other  deep  sulci  separate  individual  lobules  from  one  another, 
each  involving  both  hemispheres  and  worm  so  that  one  lobule  of  the  worm  always  corresponds 
to  a  similar  lobule  of  the  hemisphere.  On  the  upper  surface  of  the  worm,  from  before  backward, 
the  following  structures  are  met  with:  lingula  cerebelli  (see  p.655),  lobulus  centralis,  monti- 
culus,  in  which  are  to  be  distinguished  culmen  and  declive,  and  the  narrow  folium  vermis;  on 
the  hemispheres:  the  delicate  vinculum  lingulae  cerebelli  (see  p.  655),  the  narrow  ala  lobuli 
centralis,  the  lobulus  quadrangularis  which  consists  of  a  pars  anterior  and  a  pars  posterior, 
and  the  lobulus  semilunaris  superior.  On  the  inferior  surface  of  the  worm,  passing  from  behind 
forward  are  to  be  seen:  the  tuber  vermis,  the  pyramis  [vermis],  the  uvula  [vermis]  .and  the 
nodulus ;  on  the  hemispheres,  the  lobulus  semilunarL  inferior,  the  lobulus  biventer,  and  sur¬ 
rounded  lateralward  by  it,  the  tonsilla  cerebelli  and  the  flocculus.  The  latter  is  a  club-shaped 
lobule  situated  in  front  of  the  lobulus  biventer  and  the  tonsilla  cerebelli  and  just  behind  the 
brachium  pontis;  it  tapers  out  medianward  to  the  pedunculus  flocculi  and  then  goes  over  into 
a  thin  leaflet,  velum  medulläre  posterius,  which  lies  in  contact  with  the  front  of  the  nodulus; 
flocculus,  pedunculus  flocculi  and  velum  medulläre  posterius  are  in  direct  contact  with  the 
lamina  epithelialis  of  the  tela  chorioidea  ventriculi  quarti  (see  p.  654). 

The  cerebellum  is  united  on  each  side  with  the  medulla  oblongata  by  means  of  the 
corpus  re6tiforme,  with  the  pons  by  means  of  the  brachium  pontis,  and  with  the  ceTebrum  by 
means  of  the  brachium  conjunctivum.  These  connecting  bundles  are  crowded  closely  together 
at  the  anterior  part  of  the  cerebellum. 

The  fourth  ventricle  (ventriculus  quartus)  (see  Figs.  748  and  756),  situated  within  the 
rhombencephalon,  is  a  cavity  containing  a  small  amount  of  fluid,  continuous  below  with  the 
central  canal  of  the  spinal  cord  and  going,  above,  directly  over  into  the  aquaeductus  cerebri. 
On  the  whole,  it  is  a  transverse  slit  of  the  form  of  the  rhomboid  fossa,  and  is  nowhere  deep 
except  in  the  middle  of  its  length. 

Its  anterior  wall  (floor  of  the  4th  ventricle)  is  formed  by  the  rhomboid  fossa  (see  p.  649). 
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756.  Fourth  ventricle, 

partly  opened,  viewed  from  behind  and  from  the  right.' 

(The  right  half  of  the  cerebellum  has  been  in  large  part  removed;  the  tela  chorioidea  ventri- 
cuh  quarti  has  been  cut  through  on  the  right  side  and  reflected.) 

Fourth  ventricle  (continued)  (see  also  Fig.  748). 

Its  posterior  wall  (roof  of  the  4th  ventricle)  consists  in  its  upper  part  of  the  velum 
medulläre  anterius  and  the  brachia  conjunctiva  (see  p.  655);  in  its  lower  part  it  is  formed  by 
a  thin  layer,  tela  chorioidea  ventriculi  quarti  (see  p.  674),  which  extends  from  the  velum 
medulläre  posterius,  the  pedunculus  flocculi  and  the  flocculus  to  the  margins  of  the  inferior 
and  middle  parts  of  the  rhomboid  fossa.  This  layer  is  lined  on  its  ventricular  surface  with 
epithelium,  lamina  chorioidea  epithelialis,  which,  at  the  margin,  is  continuous  with  the  brain 
substance,  and  which  embryologically  is  a  very  thin  part  of  the  brain  wall,  arrested  in  develop¬ 
ment  early  in  embryonal  life  On  forcibly  opening  the  ventricle  the  epithelial  layer  goes  with  the 
tela,  tearing  along  the  line  of  transition  into  brain  substance;  the  fine,  jagged  border  visible 
along  the  margin  of  the  tear  is  called  the  taenia  ventriculi  quarti;  it  runs  (see  Figs.  750  and  751) 
aloug  the  margin  of  the  pars  inferior  fossae  rhomboideae  (see  p.  649),  then  follows  the  lower 
margin  of  the  recessus  lateralis  as  far  as  the  posterior  surface  of  the  region  of  origin  of  the 
nn.  glossopharyngeus  and  vagus,  and  turns,  further  on,  to  the  anterior  surface  of  the  flocculus ; 
finally  it  passes  along  the  pedunculus  flocculi  and  the  velum  medulläre  posterius.  The  main 
mass  of  the  tela  chorioidea  is  formed  by  a  lamella  of  the  pia  mater  encephali,  which  is  united 
by  loose  subarachnoideal  tissue  with  the  covering  (also  formed  by  pia  mater)  of  the  under 
surface  of  the  worm  and  of  the  tonsillae-  cerebelli.  *  The  tela  chorioidea  is  provided  on  its 
ventricular  surface  with  lobulated,  villus-like,  reddish,  vascular  processes,  known  as  the  plexus 
chorioideus  ventriculi  quarti;  they  run  as  two  parallel  bands  close  to  the  median  plane  in  the 
lower  part  of  the  ventricle,  are  united  with  one  another  above  and  then  bend  around  at  a  right 
angle  into  the  recessus  laterales;  the  free  ends  of  the  plexus  project  for  a  variable  distance 
through  the  three  openings  of  the  ventricle  (see  p.  655)  and  hang  in  the  subarachnoidal  spaces, 
so  that  in  the  undissected  brain  the  lateral  end  can  be  seen  on  each  side,  in  the  angle  between 
the  flocculus,  nn.  facialis  and  acusticus  on  the  one  hand,  and  the  tonsilla  cerebelli,  nn.  glosso¬ 
pharyngeus  and  vagus  on  the  other  (see  Fig.  758). 
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The  tela  chorioidea  is  completely  closed  originally,  but  is  regularly  broken  through 
later  in  the  4th  embryonal  month  at  three  places;  these  openings  (see  Figs.  756  and  815)  unite 
the  subarachnoideal  spaces  with  the  fourth  ventricle;  they  are  of  variable  size.  One  unpaired 
opening,  apertura  medialis  ventriculi  quarti  [foramen  Magendii],  lies  just  over  the  obex  at  the 
lower  end  of  the  posterior  wall  of  the  ventricle;  the  other  paired  opening,  apertura  lateralis 
ventriculi  quarti,  corresponds  approximately  to  the  apex  of  the  recessus  lateralis  and  lies  upon 
the  posterior  surface  of  the  roots  of  the  nn.  glossopharyngeus  and  vagus. 

The  angle  formed  by  the  meeting  of  the  velum  medulläre  anterius  and  the  velum  me¬ 
dulläre  posterius,  very  distinct  in  the  median  section  (see  Fig.  748),  is  called  the  fastigium. 

The  transverse  slit  which  passes  upward  between  the  posterior  surface  of  the  medulla 
oblongata  and  the  anterior  surface  of  the  cerebellum  is  called  the  fissura  transversa  cerebelli. 

Isthmus  rhombencephali  and  mesencephalon. 

The  brachla  conjunctiva  cerebelli  (0.  T.  superior  cerebellar  peduncles)  are  two 
flat,  striped,  white  bundles  which  pass  out  of  the  anterior  portion  of  the  cerebellum  (see  Figs. 
750,  754  and  757),  converge  as  they  pass  upward  and  disappear  beneath  the  lamina  quadri- 
gemina.  Laterally  each  one  fuses,  below  with  the  brachium  pontis,  above  with  the  pedunculus 
cerebri;  the  junction  of  these  structures  is  indicated  on  the  surface  by  a  groove,  sulcus  lateralis 
mesencephali,  which  is  continued  upward  as  far  as  the  medial  geniculate  body.  Stretching  out 
between  the  medial  margins  of  the  brachia  conjunctiva  is  an  unpaired,  thin,  white  leaflet, 
velum  medulläre  anterius  (see  also  Figs.  748  and  754),  which  is  directly  connected  with  th9 
cerebellum  below  and  narrows  as  it  passes  upward;  its  anterior  surface,  with  the  adjacent  parts 
of  the  brachia  conjunctiva,  forms  the  upper  part  of  the  posterior  wall  of  the  fourth  ventricle, 
while  its  posterior  surface  (see  Figs.  748  and  757)  is  fused  with  several  transverse  gray  ridges 
which  form  the  lingula  cerebelli  of  the  worm;  from  the  latter,  on  each  side,  a  triangular  process, 
vinculum  lingulae  cerebelli,  goes  off  below  and  passes  lateralward  over  the  brachium  conjunc- 
tivum.  A  white  strand  running  from  the  lower  end  of  the  median  sulcus  of  the  corpora 
quadrigemina  to  the  upper  end  of  the  velum  medulläre  anterius  is  called  the  frenulum  veli 
medullaris  anterioris;  the  n.  trochlearis  emerges  lateral  ward  from  it  on  each  side,  just  beneath 
the  inferior  colliculus.  The  upper  part  of  the  lateral  surface  of  the  brachium  conjunctivum  is 
overlapped  by  a  triangular  area,  trigonum  lemnisci  (see  Fig.  750),  which  projects  somewhat  but 
is  not  always  well  defined;  the  fibres  directed  obliquely  medianward,  dorsalward  and  upward 
belong  to  the  lemniscus  (fillet)  —  to  the  lemniscus  lateralis  [acusticus] ;  this  area  is  bounded 
lateralward  by  the  sulcus  lateralis  mesencephali,  in  front  by  the  brachium  quadrigeminum 
inferius  and  contains  in  the  depth  the  nucleus  lemnisci  lateralis. 

Directly  in  contact  with  the  brachia  conjunctiva  above  and  in  front  are  the  corpora 
quadrigemina  (see  Figs.  748,  750  and  757).  These  are  subdivided  by  a  median  flat  groove 
and  by  a  transverse  groowe  passing  at  right  angles  to  the  median  groove  somewhat  behind  its 
middle,  sharply  marked  lateralward,  into  four,  whitish  hemispherical  elevations,  so  that  a  colli¬ 
culus  inferior  and  a  colliculus  superior  are  formed  on  each  side;  the  superior  colliculi  are 
considerably  larger  than  the  inferior,  but  their  convexities  are  more  flattened.  In  the  median 
groove  between  the  two  superior  colliculi  lies  the  corpus  pineale  (see  p.  666);  it  hides  them 
for  a  variable  distance  downward  (see  Fig.  770).  The  corpora  quadrigemina  are  elevations  from 
a  plate,  the  lamina  quadrigemina  (see  Figs.  748  and  787),  which  goes  directly  over,  on  each  side, 
lateralward  and  in  front,  into  the  tegmentum  of  the  pedunculus  cerebri;  the  anterior  boundary 
of  this  plate  corresponds  to  a  plane  passing  through  the  aquaeductus  cerebri  parallel  to  the 
posterior  surface  (see  Fig.  787).  Each  colliculus  is  continuous  lateralward  with  a  quadrigeminal 
arm  (see  also  Fig.  750)  directed  upward  and  lateralward,  each  arm  being  separated  by  a  groove 
from  its  neighbor;  the  superior  quadrigeminal  arm  (brachium  quadrigeminum  superius)  proceeds 
from  the  colliculus  superior  and  disappears  beneath  the  medial  geniculate  body  and  beneath 
the  pulvinar  by  which  it  is  partly  overlapped;  the  inferior  quadrigeminal  arm  (brachium 
quadrigeminum  inferius),  from  the  collicus  inferior,  is  longer,  passes  along  the  upper  margin 
of  the  trigonum  lemnisci  as  far  as  the  sulcus  lateralis  mesencephali,  and  then  disappears 
beneath  the  medial  geniculate  body. 

On  the  anterior  inferior  surface  of  the  brain-stem  (see  Figs.  749  and  758)  two  large, 
striped  white  bundles,  pedunculi  cerebri  (O.  T.  crura  cerebri),  are  to  be  seen  close  to 
one  another;  they  emerge  from  the  upper  margin  of  the  pons  and  diverging  almost  at  a  right 
angle,  pass  upward  and  lateralward  to  disappear  beneath  the  tractus  optici.  The  ventral  sur¬ 
face  here  visible  and  the  lateral  free  surface  as  far  as  the  sulcus  lateralis  mesencephali  (see 
Fig.  750)  belong  to  the  basis  pedunculi  (foot  of  the  cerebral  peduncle),  while  the  area  between 
this  sulcus  and  the  lamina  quadrigemina  overlaid  by  the  trigonum  lemnisci  and  the  brachium 
quadrigeminum  inferius  belongs  to  the  tegmentum  (see  Fig.  787). 
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757.  Corpora  quadrigemina  and  neighborhood, 

viewed  from  behind  and  above. 

(The  upper  part  of  the  cerebellum  has  been  removed  by  a  cut  passing  obliquely  backward  and 
downward;  the  cerebral  hemispheres  have  been  removed;  the  corpus  pineale  has  been  pulled 

upward  by  a  hook.) 

Between  the  diverging  cerebral  peduncles  is  a  deep  depression,  fossa  interpeduncularis 
[ Tarini]  (see  Fig.  749);  its  recessus  posterior  slightly  undermines  the  upper  margin  of  the  pons 
and  its  recessus  anterior  passes  into  the  depth  between  the  corpora  mamillaria  (see  Fig.  748). 
The  floor  of  this  approximately  triangular  fossa,  which  reaches  upward  as  far  as  the  corpora 
mamillaria,  is  formed  by  the  substantia  perforata  posterior.  This  surface  presents  numerous 
openings  for  blood  vessels,  is  subdivided  by  a  median  shallow  groove  and  helps,  on  each 
side,  to  bound  the  tegmentum  medianward  (see  Fig.  787).  It  is  marked  off  from  the 
cerebral  peduncle  by  a  groove,  the  sulcus  n.  oculomotorii  (see  Fig.  749). 

The  aquaeductus  cerebri  [SylviiJ  (see  Figs.  748,  784 — 787,  794  and  795)  is  a  narrow 
canal,  1,5  cm  long,  which  passes  from  the  upper  end  of  the  fourth  ventricle  (see  p.  653)  through 
the  mesencephalon  to  the  third  ventricle.  It  is  covered  behind  by  the  lamina  quadrigemina  and 
the  commissura  posterior;  it  is  bounded  in  front  by  the  tegmentum  of  the  pedunculus  cerebri. 
In  cross-section  it  is  triangular  or  T-shaped  in  its  upper  and  lower  parts,  while  in  the  middle  it 
has  approximately  the  shape  of  an  ace  of  hearts,  though  it  deviates  sometimes  from  this  shape. 

The  cerebrum  (large  brain)  (see  p.  646)  is  approximately  egg-shaped.  -  It  presents  a 
surface,  markedly  convex  upward  in  the  sagittal  and  frontal  directions,  facies  convexa  cerebri 
(see  also  Figs.  759,  760  and  763),  which  corresponds  to  the  inner  surface  of  the  roof  of  the 
skull,  and  an  inferior  surface,  basis  cerebri  (see  Figs.  765  and  766);  the  front  part  of  the  latter 
lies  in  the  anterior  and  middle  fossae  of  the  skull,  the  back  part  upon  the  tentorium  cerebelli 
which  separates  it  from  the  cerebellum ;  its  bulgings  correspond  to  the  surfaces. 
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758.  Brain,  viewed  from  below  and  in  front. 

(The  nerves  on  the  left  side  have  been  cut  off  short.) 

Cerebrum  (continued).  It  is  composed  of  two  symmetrical  halves,  only  partly  united 
with  one  another  in  the  median  plane;  hence  each  half  presents  an  approximately  flat  facies 
medialis  cerebri  (see  Figs.  748,  761  and  762),  which  belongs  partly  to  the  3rd  ventricle, 
partly  to  the  free  surface. 

The  largest  mass  of  the  cerebrum  is  formed  on  each  side  by  the  cerebral  hemi¬ 
sphere  (hemisphaerium,  cerebri),  in  which  are  to  be  distinguished  the  pallium,  the  rhin en¬ 
cephalon  and  the  (buried)  corpus  striatum. 

The  pallium  (brain-mantle)  is  the  main  mass  of  the  hemisphere,  markedly  fissured 
on  the  surface;  that  of  one  hemisphere  is  separated  from  that  "of  the  other  side  by  a  deep 
median  slit,  fissura  longitudinalis  cerebri  (see  Figs.  763  and  765),  reaching  to  the  corpus  callo¬ 
sum.  The  deep  transverse  slit,  which  passes  in  from  behind,  between  the  pallium  on  the  one 
hand  and  the  upper  surface  of  the  cerebellum,  the  corpora  quadrigemina  and  the  corpus  pineale 
on  the  other,  filled  up  behind  by  the  tentorium  cerebelli  and  in  front  by  a  duplicatureof  the  pia  mater, 
is  called  the  fissura  transversa  cerebri  (see  Fig.  747,  not  designated)  (Continnation  see  p.  660). 
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759.  Brain,  viewed  from  the  right. 
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760.  Cerebral  hemisphere,  viewed  from  the  right, 

partly  schematic. 
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761.  Right  cerebral  hemisphere,  viewed  from  the  left. 
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762.  Right  cerebral  hemisphere,  viewed  from  the  left, 

partly  schematic. 

(The  brain  has  been  cut  in  half ;  the  lower  part  of  the  brain-^em  has  been  removed  by  an  oblique  cut.) 
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763.  Cerebral  hemispheres,  viewed  from  above. 

Pallium  (continued).  What  has  been  said  concerning  the  form  of  the  cerebrum  holds 
for  the  pallium ;  on  the  inferior,  basal  surface  the  upper  angle  of  the  pyramid  of  the  temporal 
bone  causes  a  slight  depression,  impressio  petrosa  (see  Fig.  765),  which  runs  obliquely 
lateraJward  and  dorsalward. 
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764.  Cerebral  hemispheres  ,  viewed  from  above,  partly  schematic. 

Pallium  (continued).  The  surface  is  studded  by  numerous  convolutions,  gyri  cerebri. 
in  part  individually  variable;  they  are  shorter  or  longer,  straight  or  curved  elevations,  separated 
from  one  another  by  groove-like  or  slit-like  depressions,  sulcus  cerebri.  These  superficial  gyri 
are  manifoldly  connected  in  the  depth  of  the  sulci  by  hidden  deep  gyri,  gyri  profundi.  Short 
gyri  which,  lying  superficially  or  in  the  depth,  making  a  connection  between  two  longer  gyri  are 
called  transitional  gyri,  gyri  transitivi  (0.  T.  annectant  gyri).  Those  sulci  which  arise  as 
“primary  fissures“  in  the  embryo  by  a  total  infolding  into  the  ventricular  cavity  of  the  wall 
of  the  hemisphere,  still  very  thin  at  this  time,  are  called  fissurae;  each  of  these  corresponds, 
therefore,  to  a  projection  in  the  wall  of  the  ventricle,  usually  similarly  named. 

On  the  lateral,  convex  surface  of  the  pallium  (see  Figs.  759  and  760)  runs  the  deep, 
arch-like  fissura  cerebri  lateralis  [Sylvii]  (see  also  p.664);  it  divides  into  a  ramus  anterior 
horizontalis,  a  ramus  anterior  ascendens,  and  a  ramus  posterior.  The  portion  of  the  pallium 
over  its  anterior  part,  reaching  as  far  as  the  sulcus  centralis  is  called  the  lobus  frontalis 
(frontal  lobe);  that  over  its  posterior  part,  extending  from  the  sulcus  centralis  almost  to  the 
fissura  parietooccipitalis,  is  the  lobus  parietalis  (parietal  lobe);  the  part  lying  beneath  it  is 
the  lobus  temporalis  (temporal  lobe)  which  is  very  indistinctly  marked  off  from  the  most 
posterior  portion,  lobus  occipitalis  (occipital  lobe).  The  most  anterior  point  of  the  frontal  lobe 
is  called  the  polus  frontalis,  that  of  the  temporal  lobe,  the  polus  temporalis,  while  the  most 
posterior  point  of  the  occipital  lobe  is  called  the  polus  occipitalis  (see  also  Fig.  766). 

Upon  the  convex  surface  of  the  frontal  lobe  (see  also  Figs.  759,  760  and  763)  above 
runs  the  sulcus  frontalis  superior,  below,  the  sulcus  frontalis  inferior,  which  goes  over  behind 
into  the  sulcus  praecentralis;  in  this  way  are  formed  the  gyrus  frontalis  superior,  the  gyrus 
frontalis  medius,  which  is  again  subdivisible  in  front  into  a  pars  superior  and  a  pars  inferior, 
the  gyrus  frontalis  inferior,  divided  by  the  two  anterior  rami  of  the  fissura  cerebri  lateralis 
into  a  pars  orbitalis,  a  pars  triangularis  and  a  pars  opercvlaris,  and  the  gyrus  centralis 
anterior. 
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765.  BclS©  of  cerebrum  (basis  cerebri),  viewed  from  below. 

(The  rhombencephalon  has  been  cut  off  transversely,  just  above  the  pons.  The  hypophysis 

and  the  right  tractus  olfaetorius  have  been  removed.) 

Pallium  (continued). 

Behind  the  gyrus  centralis  anterior,  the  sulcus  centralis  [Rolandi]  (0.  T.  fissure  of 
Rolando)  (see  Figs.  759 — 764)  passes  obliquely  upward  and  backward,  usually  as  far  as  the 
medial  surface.  On  the  inferior,  basal  surface,  the  sulci  orbitales  and  the  sulcus  olfaetorius 
are  to  be  seen;  they  separate  the  gyri  orbitales  and  the  gyrus  rectus  from  one  another. 
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766.  Base  of  the  cerebrum  (basis  cerebri), 

viewed  from  below,  partly  schematic.  (See  text  to  Fig.  765.) 

Pallium  (continued)  (see  also  Figs.  759 — 765).  In  the  parietal  lobe,  on  the  convex 
surface,  the  gyrus  centralis  posterior  is  bounded  behind  by  the  sulcus  inter  parietalis,  which  also 
separates  the  lobulus  parietalis  superior  from  the  lobulus  parietalis  inferior;  in  the  latter,  the 
curved  gvrus  surrounding  the  end  of  the  fissura  cerebri  lateralis  is  called  the  gyrus  supra- 
marginalis,  and  the  gyrus  encompassing  the  end  of  the  sulcus  temporalis  superior,  the  gyrus 
angularis.  The  occipital  lobe  is  divided,  on  its  convex  surface,  by  the  sulcus  occipitalis  trans- 
versus,  as  well  as  by  the  sulci  occipitales  anterior,  laterales,  superiores  into  the  gyri  occipitales 
laterales  et  superiores.  In  the  temporal  lobe,  the  sulci  temporales  transversi  (see  Fig.  768) 
divide  the  surface,  w'hich  is  turned  partly  toward  the  island,  into  the  gyri  temporales  trans¬ 
versi:  on  the  convex  and  basal  surfaces  are  to  be  seen  the  sulci  temporales  superior,  medius 
and  inferior,  situated  beneath,  or  medianward  from  the  gyri  temporales  superior,  medius  and 
inferior;  next  to  the  latter,  on  the  basal  surface,  is  the  gyrus  fusiformis,  then  the  fissura  col¬ 
laterals,  and  then,  behind,  the  gyrus  lingualis,  in  front,  the  gyrus  hippocampi  (see  below). 
On  the  facies  medialis  hemisphaerii  (see  Figs.  761  and  762)  the  sulcus  corporis  callosi  runs  just 
above  the  corpus  callosum  and  goes  over  behind  into  the  fissura  hippocampi,  which  is  situated 
between  the  gyrus  hippocampi  and  the  fascia  dentata.  Along  these  two  sulci  runs  the  gyrus 
fornicatus,  which  is  divisible  into  an  upper  part,  gyrus  cinguli,  a  lower  part,  gyrus  hippocampi 
with  the  uncus  [gyri  hippocampi]  (see  also  Figs.  774  and  775  and  p.  674),  and  an  intermediate 
portion,  isthmus  gyri  fornicati.  By  means  of  the  rhinencephalon,  which  connects  through  the 
area  parolfactoria  with  the  gyrus  cinguli  (see  also  Fig.  749)  and  through  the  substantia 
perforata  anterior  with  the  gyrus  hippocampi,  the  two  ends  of  the  gyrus  fornicatus  are  united 
to  form  a  closed  ring.  The  gyrus  cinguli  is  bounded  by  the  sulcus  cinguli,  which  in  its  pars 
subfrontalis  belongs  to  the  anterior  inferior  part  of  the  frontal  lobe,  and  in  its  pars  marginalis 
turns  up  behind  the  medial  end  of  the  sulcus  centralis  to  the  convex  surface  of  the  hemisphere 
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767.  Right  island,  exposed,  viewed  from  the  right. 

(The  parts  of  the  frontal,  parietal,  and  temporal  lobes  covering  the  island,  i.  e.  the  operculum, 
have  been  removed  by  a  cone -like  section.  See  also  Fig.  759.) 

Pallium  (continued).  Following  upon  the  sulcus  cinguli  (see  Figs.  761  and  762)  can 
be  seen,  in  front,  the  gyrus  frontalis  superior  and  behind  it,  as  far  as  the  ramus  marginalis 
of  the  sulcus  cinguli,  the  lobulus  paracentralis ;  behind  this,  again,  lies  the  praecuneus,  which 
is  bounded  below  by  the  sulcus  subparietalis ,  and  behind  by  the  fissura  parietooccipitalis ; 
behind  this  fissure,  extending  as  far  as  the  fissura  calcarina,  is  the  cuneus. 

If  the  margins  of  the  fissura  cerebri  lateralis  [Sylvii]  (see  p.  661)  be  drawn  apart,  a  deep 
fossa  becomes  visible,  the  fossa  cerebri  lateralis  [Sylvii] ;  its  floor  is  formed  by  a  special  lobe 
of  the  cerebral  hemisphere,  the  island  (insula)  (see  also  Figs.  768  and  769).  During  embryonic 
life  this  is  exposed,  but  later  it  becomes  overlapped  in  front  and  above  by  part  of  the  frontal 
lobe,  behind  and  above  by  a  part  of  the  parietal  lobe,  and  below  by  a  part  of  the  temporal 
lobe.  These  parts  of  the  hemisphere,  which  hide  the  island  completely,  are  spoken  of,  together 
as  the  operculum  (lid);  it  is  divisible  into  a  pars  frontalis ,  a  pars  parietalis  and  a  pars 
temporalis.  The  surface  of  the  island  is  convex  lateralward;  it  is  divided  by  a  crest,  gradually 
rising  from  behind  forward,  into  an  upper  lateral,  a  lower  lateral  and  an  anterior  surface;  a 
narrow,  inferior  surface  (see  Fig.  749)  lies  approximately  horizontal  and  goes  over  medianward 
into  the  limen  insulae  (see  p.  665).  At  the  junction  of  the  surface  of  the  island  with  that  of 
the  operculum,  running  between  the  two,  is  a  slit-like  groove,  sulcus  circularis  [Reili] ;  it  is 
lacking  only  at  the  limen  insulae.  On  the  surface  of  the  island  are  a  number  of  gyri,  gyri 
insulae.  A  deep  sulcus  running  from  in  front  and  below,  backward  and  upward,  separates  a 
larger,  anterior  portion  of  the  island  from  a  smaller,  posterior  portion;  in  the  anterior  portion 
several  gyri  breves  insulae  can  be  seen  diverging  from  the  apex  of  the  crest;  in  the  posterior, 
there  is  a  simple,  long,  arched  gyrus,  gyrus  longus  insulae. 

The  rhinencephalon  ( olfactory  brain)  (see  Figs.  744 — 749,  761  and  762)  is  relatively 
feebly  developed  in  human  beings.  It  belongs  chiefly  to  the  base  of  the  brain,  but  in  part 
helps  also  to  form  the  medial  surface  of  the  cerebrum,  where  it  is  separated,  by  a  short,  curved 
sulcus,  sulcus  parolfactorius  anterior  (see  Figs.  748,  761  and  762),  from  the  gyrus  frontalis 
superior  and  the  gyrus  cinguli.  On  embryological  grounds  a  pars  anterior  [rhinencephali] 
and  a  pars  posterior  [rhinencephali]  can  be  distinguished. 
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The  pars  anterior  rhinencephali  (see  Figs.  749,  758,  765  and  766)  at  the  base  of 
the  brain,  is  formed  by  the  lobus  olfactorius  (olfactory  lobe)  which,  on  each  side,  on  the  inferior 
surface  of  the  frontal  lobe  passes  backward  and  somewhat  lateralward  to  the  brain-stem; 
at  its  largest  anterior  part  it  lies  very  close  to  the  sulcus  olfactorius.  It  presents,  in  front, 
an  oval,  gray  enlargement,  bulbus  olfactorius,  which  lies  upon  the  lamina  cribrosa  of  the 
ethmoid  bone,  and  into  which  the  nn.  olfactorii  enter;  connected  with  the  bulb  is  a  whitish, 
triangular,  prismatic  band,  tractus  olfactorius,  which  broadens  somewhat  behind  and  goes 
over  into  a  gray  ridge,  running  transversely  and  at  right  angles  to  it,  the  trigonum  olfactorium 
(see  Fig.  749).  This  is  sharply  marked  off  behind  from  the  substantia  perforata  anterior  and 
presents  on  its  inferior  surface  three  whitish  bands  of  fibres  which  begin  at  the  tractus  and 
disappear  at  the  anterior  boundary  of  the  substantia  perforata  anterior:  the  stria  lateralis,  the 
longest,  passes  in  a  curve  backward  and  lateral,  the  stria  medialis  goes  backward  and  some¬ 
what  medial,  while  the  stria  intermedia,  occasionally  present  between  these  two,  runs  almost 
straight  backward.  Running  out  lateralward  and  somewhat  backward  from  the  trigonum, 
along  the  substantia  perforata  anterior,  to  the  gyrus  hippocampi  is  a  gyrus  which  is  directly 
connected  lateralward  with  the  island  (see  p.  664)  and  is  therefore  called  in  that  situation 
the  limen  insulae  (threshold  of  the  island).  Medianward,  the  trigonum  goes  over  into  a  gyrus, 
the  area  parolfactoria  [Brocae]  (see  Figs.  748,  749,  761  and  762),  which  belongs  to  the 
medial  surface  of  the  cerebrum;  it  is  bounded  in  front  by  the  sulcus  parolfactorius  anterior 
(see  p.  664)  and  is  separated  behind  from  the  gyrus  subcallosus  by  the  deep  sulcus  parol¬ 
factorius  posterior. 

The  pars  posterior  rhinencephali  includes,  at  the  base  of  the  brain,  the  substantia 
perforata  anterior  (see  Fig.  749),  thus  named  on  account  of  the  numerous  perforations  in  it,  in 
front  particularly,  for  blood  vessels,  lies  directly  behind  the  trigonum  olfactorium;  it  is  an 
approximately  quadrangular,  gray  area;  laterally  it  adjoins  the  uncus,  medially  and  behind, 
the  tractus  opticus;  medially  and  in  front,  it  goes  over  into  a  whitish  ridge,  gyrus  subcallosus 
[pedunculus  corporis  callosi],  which  passes  above  the  chiasma  opticum  to  the  medial  surface 
of  the  cerebrum,  runs  upward  in  front  of  the  commissura  anterior  and  the  lamina  rostralis 
(see  Figs.  748,  749,  761  and  762)  and,  tapering  out,  becomes  fused  with  the  rostrum  corporis 
callosi  (see  also  p.  668). 

The  other  portions  of  the  brain,  situated  at  the  base  in  front  of  the  substantia  perforata 
posterior  (see  Figs.  744 — 748,  749,  758  and  765),  belong  to  the  hypothalamus .  In  it,  two 
parts  are  to  be  distinguished;  its  posterior  part,  pars  mamillaris,  which  is  formed  by  the  corpora 
mamillaria,  belongs  to  the  diencephalon;  its  anterior  part,  pars  optica,  which  includes  the  other 
parts,  belongs  to  the  telencephalon.  Just  in  front  of  the  substantia  perforata  posterior  (see 
p.  656)  project  the  corpora  mamillaria,  two  white,  pear-shaped  elevations  which  are  crowded 
close  against  one  another  at  their  thick,  medial  extremities.  In  front  of  them  rises  an  unpaired, 
gray  hillok,  tuber  cinerum,  which,  in  front,  tapers  off  like  a  cone  to  form  the  infundibulum 
(funnel)  (see  Figs.  748  and  765).  Hanging  on  the  latter,  as  though  on  a  stem,  is  an  egg- 
shaped  gray  mass,  about  the  size  of  a  bean,  the  hypophysis  (pituitary  body)  (see  Figs.  748 
and  758),  the  largest  diameter  of  which  is  placed  frontally.  It  is  situated  in  the  fossa  hypo- 
physeos  of  the  sella  turcica,  and  on  section  is  seen  to  consist  of  two  parts,  a  larger  anterior, 
lobus  anterior,  which  embryologically,  does  not  belong  to  the  brain  (it  is  developed  from  the 
Rathke’s  pouch  of  the  primitive  oral  cavity),  but  only  lies  in  contact  with  it,  and  a  smaller 
posterior,  lobus  posterior,  which  alone  is  directly  continuous  with  the  infundibulum;  between 
both  of  these  lies  the  small  intermediate  lobe.  Directly  attached  to  the  tuber  cinereum  in 
front  and  lateralward  is  the  posterior  margin  of  the  unpaired  chiasma  opticum,  a  white,  thick, 
quadrangular  plate,  with  concave  margins,  situated  somewhat  behind  the  sulcus  chiasmatis  of 
the  sphenoid  bone;  at  its  two  anterior  corners,  it  receives  the  nn.  optici;  from  its  two  posterior 
corners  go  off  the  two  tractus  optici.  Passing  upward  from  the  upper  anterior  surface  of  the 
chiasm,  is  a  thin  layer,  lamina  terminalis  (see  Figs.  748  and  749),  which  is  in  contact  above  with 
the  anterior  surface  of  the  commissura  anterior  [cerebri]  and  then  goes  over  into  the  lamina 
rostralis;  it  forms  a  part  of  the  anterior  wall  of  the  third  ventricle. 

The  tractus  opticus  (see  Figs.  749,  750,  758  and  765),  a  flattened  band  fused  with  the 
subjacent  tissue,  runs  at  the  posterior  margin  of  the  lamina  perforata  anterior,  at  first  along 
the  tuber  cinereum;  turning  then  lateralward  and  backward  approximately  at  right  angle  to 
the  direction  of  the  pedunculus  cerebri,  it  goes  around  the  latter  in  the  form  of  an  arch,  ad¬ 
joining  the  gyrus  hippocampi  lateralward  and  below,  and  finally  divides  into  two  limbs  which 
form  the  transition  to  the  metathalamus  (see  p.  646).  The  narrower,  medial  limb,  radix 
medialis,  passes  into  the  gray  corpus  geniculatum  mediale  (medial  geniculate  body)  (see Figs.  750 
and  757),  an  oblong,  oval  enlargement,  situated  at  the  anterior  end  of  the  sulcus  lateralis 
mesencephali  and  of  the  brachium  quadrigeminum  inferius  (see  p.  655),  bounded  medianward 
by  the  brachium  quadrigeminum  superius  as  well  as  by  the  overhanging  pulvinar  and  separated 
by  a  deep  groove  from  the  corpus  geniculatum  laterale.  The  thicker  and  shorter,  lateral  limb, 
radix  lateralis,  passes  to  the  grayish-white  corpus  geniculatum  laterale  (lateral  geniculate 
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body),  an  oblong  body  projecting  only  a  little  from  the  posterior  inferior  surface  of  the  thala¬ 
mus,  lateral  from  the  pulvinar. 

Just  in  front  of  the  geniculate  bodies  and  corpora  quadrigemina,  on  each  side,  lies  the 
thalamus  (see  Figs.  748,  750,  757,  770,  773,  798  and  801),  which  first  becomes  visible  after 
removal  of  the  corpus  callosum,  fornix  and  choroid  plexus.  It  is  a  large  ganglionic  mass  of 
approximately  oval  shape,  broadening  behind.  Only  its  upper  and  medial  surfaces  are  free, 
its  lateral  and  its  narrow,  inferior  surfaces  are  fused  with  neighboring  parts.  The  upper  approxi¬ 
mately  triangular  surface,  covered  by  a  layer  of  white  matter  (stratum  zonale),  lies  approxi¬ 
mately  horizontally  and  is  curved  so  as  to  be  slightly  convex  in  the  frontal  direction,  markedly 
convex  in  the  sagittal  direction.  In  front  it  presents  an  oval  enlargement,  tuberculum  anterius 
thalami;  behind  it  goes  over  into  a  ridge,  protruding  dorsalward,  the  medial  portion  of  which, 
the  pulvinar,  projects  for  a  greater  or  less  distance  over  the  superior  quadrigeminal  arm  and 
the  medial  geniculate  body,  and  the  lateral  portion  of  which  contains  the  lateral  geniculate 
body  (see  p.  665).  The  medial  gray  surface  forms  approximately  a  right  angle  with  the 
superior  surface,  is  placed  sagittally  and  separated  from  that  of  the  opposite  side  only  by  the 
third  ventricle;  below,  it  is  separated  from  the  ventricular  surface  of  the  hypothalamus  by  a 
shallow  groove,  sulcus  hypothalamicus  [Monroi]  (see  Fig.  748),  which  runs,  curved  somewhat 
like  the  letter  S,  from  the  foramen  interventriculare  to  the  aditus  ad  aquaeductum  cerebri. 
Stretching  out  between  the  two  thalami,  somewhat  in  front  of  their  middle,  is  a  gray  bridge, 
massa  intermedia,  very  variable  in  thickness  and  form.  At  the  junction  of  the  medial  and 
superior  surfaces,  runs  a  band  of  white  matter,  stria  medullaris,  which  is  situated  somewhat 
deeper  behind  than  in  front;  this  gradually  broadens  behind  to  form  a  nearly  horizontal,  trian¬ 
gular  area,  trigonum  habenulae.  The  stria,  at  its  sharpened  margin,  is  directly  continuous  with 
the  epithelial  lamella,  lamina  chorioidea  epithelialis,  which  covers  the  tela  chorioidea  ventriculi 
tertii  (see  p.  674)  below7,  and  which,  on  being  removed  at  its  attachment,  leaves  behind  a  fine 
jagged  edge,  taenia  thalami;  behind,  the  taenia,  corresponding  to  the  region  of  departure  of  the 
epithelial  lamella  (vide  infra),  turns  to  the  upper  surface  of  the  habenula  and  of  the  corpus 
pineale  to  go  over  at  the  latter  place  into  that  of  the  opposite  side.  Running  out  medianward 
from  the  trigonum  habenulae  is  a  white  band  of  fibres,  habenula  (see  Fig.  770);  in  its  anterior 
part,  it  is  continuous  with  that  of  the  opposite  side,  thus  forming  the  commissura  habenularum; 
behind,  on  the  contrary,  it  goes  over  into  the  corpus  pineale  (0.  T.  pineal  gland).  The  latter 
(see  Figs.  748,  757  and  770)  forms  a  grayish-red,  flattened,  ,,pine-cone“-shaped  body,  usually 
nodular  on  the  surface  and  variable  in  size;  it  is  narrowed  somewhat  in  front  and  lies  in  the 
groove  between  the  two  superior  colliculi.  The  pineal  body,  the  habenula  and  the  trigonum 
habenulae  belong  to  the  epithalamus  (see  p.  646). 

The  third  ventricle  (ventriculus  tertius)  (see  Figs.  748,  770,  773,  798  and  801)  is 
an  unpaired,  median,  slit-like  space  which  is  bounded  on  each  side  by  the  medial  surface  of  the 
thalamus  and  "of  the  hypothalamus;  in  that  situation  are  to  be  seen  the  massa  intermedia  and 
the  sulcus  hypothalamicus  (see  above).  The  posterior  wall  is  formed  above  by  the  corpus  pineale, 
w'hich  is  penetrated  in  front  by  a  short  &Y\t,recessus  pinealis;  just  beneath  it  runs  the  commissura 
posterior  [ cerebri J ,  a  white  band  of  fibres  which  bends  around  in  a  transverse  direction 
and  bulges  into  the  cavity  of  the  third  ventricle;  its  fibres  run  partly  caudalward  to  the  teg¬ 
mentum  and  to  the  fasciculus  longitudinalis  medialis,  partly  through  the  region  of  the 
thalamus  lateralward,  partly  in  an  unknown  direction.  It  bounds  above  the  aditus  ad 
aquaeductum  cerebri,  a  three-sided  funnel-shaped  opening  leading  to  the  fourth  ventricle. 
The  narrow  inferior  wall  is  bounded  behind  by  the  diverging  cerebral  peduncles  and  presents 
two  small  elevations  due  to  the  corpora  mamillaria;  in  front  of  them  it  is  formed  by  the 
thin  wall  of  the  tuber  cinereum;  it  becomes  narrowed  behind  the  chiasma  opticum  to  form 
the  funnel-like  recessus  infundibuli,  from  which  a  fine  slit  passes  into  the  infundibulum. 
In  front  of  the  chiasma  opticum,  which  projects  into  the  cavity,  is  situated  the  recessus 
opticus,  bounded  in  front  by  the  thin  lamina  terminalis.  This  lamina  forms  the  anterior 
wall;  behind  it  above  lies  the  commissura  anterior  [cerebri],  a  thick  band  of  white  fibres 
which  unites  the  two  cerebral  hemnispheres  with  one  another  and  which  is  visible  here,  for 
a  short  distance,  on  the  surface,  but,  otherwise,  lies  hidden  in  the  substance  of  the  brain. 
Lateral  behind  this  commissure  the  columnae  fornicis  (see  p.  670)  form  a  part  of  the  lateral 
wall  of  the  ventricle  and,  converging,  run  upward;  in  this  way,  with  the  commissure,  they 
surround  the  recessus  triangularis  (see  Fig.  770).  Above,  the  ventricle  is  closed  by  the  lamina 
chorioidea  epithelialis  (vide  6upra)  which  is  to  be  regarded  as  a  thin  portion  of  the  brain  wall, 
arrested  in  development.  In  front,  on  both  sides,  this  is  continued  in  its  greatest  extent 
through  the  taenia  thalami  into  the  stria  medullaris,  but  it  is  fastened  behind  to  the  upper 
surface  of  the  habenula  and  of  the  corpus  pineale,  and  hence  forms  the  upper  boundary  of  the 
recessus  suprapinealis,  a  blind-sac  like  cavity  situated  above  the  corpus  pineale;  in  front  it  goes 
over  into  the  posterior  surface  of  the  columna  fornicis  (see  Fig.  748)  and  forms  the  upper 
boundary  of  the  foramen  interventriculare  [Monroi],  which  is  bounded  in  front  by  the 
columnae  fornicis,  behind  by  the  thalami,  and  connects  the  lateral  ventricles  with  each  other 
and  with  the  third  ventricle. 
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768.  Corpus  callosum*  exposed,  viewed  from  above. 

(The  upper  part  of  the  cerebral  hemispheres  has  been  removed  by  a  horizontal  cut;  small  pieces 
in  front  and  behind  have  been  removed  by  wedge-shaped  cuts.  On  the  left  side  a  portion  of 

the  hemisphere  has  been  cut  away  to  expose  the  island.) 

The  corpus  callosum  (see  also  Figs.  748,  761,  769—773,  798  and  801)  is  a  large 
mass  of  white  fibres  which  unites  the  two  cerebral  hemispheres  to  each  other.  Only  a  smaller, 
medial  portion  of  the  mass  lies  free  in  the  depth  of  the  fissura  longitudinalis  cerebri;  by  far 
the  larger  part  is  concealed  in  the  substance  of  the  hemispheres  into  which  it  radiates.  It 
begins  in  front  of  and  above  the  commissura  anterior  (see  Figs.  748  and  749),  in  direct  contact 
with  the  lamina  terminalis,  by  a  short,  thin  layer,  lamina  rostralis,  which  runs,  in  a  curve, 
upward  and  forward;  it  then  thickens  suddenly  to  form  the  rostrum  corporis  callosi,  extends 
forward  and  then  bends  sharply  backward,  as  the  genu  corporis  callosi,  to  pass  backward  as 
the  arched  truncus  corporis  callosi  until  over  the  corpora  quadrigemina,  where  it  ends  in  a 
thickened  margin,  splenium  corporis  callosi  (see  also  Fig.  765). 
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769.  Lateral  ventricle,  opened,  vieAved  from  above. 

(As  in  Fig.  768.  In  addition,  the  corpus  callosum,  with  the  exception  of  a  narrow  remnant, 
has  been  removed;  besides,  the  posterior  horn  has  been  opened  on  both  sides,  and,  on  the 
right  side,  the  inferior  horn  has  been  fully  exposed  by  cutting  away  the  island  and  the  upper 

part  of  the  temporal  lobe.) 

Corpus  callosum  (continued)  (see  also  Figs.  768  and  773).  The  surface  shows  trans¬ 
verse  bands,  striae  transversae ,  due  to  the  fibre  bundles.  In  addition,  a  delicate,  variable, 
longitudinal  band,  stria  longitudinalis  medialis,  runs,  on  each  side,  close  to  the  median  plane. 
This  bends  around,  in  front,  upon  the  rostrum  and  unites  with  the  gyrus  subcallosus;  behind, 
it  goes  over  into  the  fasciola  cinerea  (see  Fig.  761),  a  strip  of  gray  matter  which  lies  directly 
in  contact  with  the  splenium  corporis  callosi,  below  and  lateralward,  and  is  continued,  below 
aud  in  front,  partly  into  the  fascia  dentata  hippocampi,  partly  runs  pointed  between  the  fascia 
dentata  and  the  fimbria  hippocampi.  A  second,  still  more  delicate  and  more  irregular 
longitudinal  band,  stria  longitudinalis  lateralis ,  lies  lateralward  on  the  surface  of  the  corpus 
callosum,  in  the  depth  of  the  sulcus  corporis  callosi. 
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770.  Third  VGntriclG,  opened,  viewed  from  above. 

(Same  as  in  Fig.  769.  In  addition,  the  corpus  callosum  and  a  large  part  of  the  fornix  have  been 
removed.  On  the  left  side  the  inferior  horn  has  been  opened.  On  the  right  side  more  of  the  basal 
ganglia  has  been  cut  away,  so  as  to  expose  completely  the  hippocampus  and  its  neighborhood.) 

Beneath  the  corpus  callosum  lies  the  fornix  (see  also  Figs.  748,  761,  769,  773,  798,  799 
and  801 ).  It  consists  of  two  white  strips,  a  right  and  a  left  one,  often  not  entirely  symmetrical, 
each  being  curved  almost  in  the  form  of  a  spiral.  These  run  separately  in  the  most  anterior  part 
( columnae  fornicis ),  are  closely  approximated  in  their  middle  portion  to  the  unpaired  corpus 
fornicis ,  which  is  joined  above  to  the  under  surface  of  the  corpus  callosum ;  behind  they  again 
become  separated  ( crura  fornicis),  and  as  they  diverge,  they  pass  to  the  inferior  horns  of  the 
lateral  ventricles,  there  becoming  continuous  in  the  main  with  the  fimbria  hippocampi  (see  p.  674). 
In  the  triangular  space,  bounded  by  the  lamina  rostralis,  rostrum,  genu  and  truncus  corporis  callosi  on 
the  one  side,  and  by  the  uppermost  part  of  the  columnae  and  of  the  corpus  fornicis  on  the  other  side 
(see  Figs.  748  and  761),  the  septum  pellucidum  is  stretched  out  as  a  partition  between  the  anterior 
cornua  of  the  lateral  ventricles;  it  consists  (see  also  Figs.  769,  799  and  800)  of  two  thin  layers, 
laminae  septi  pellucidi,  which  enclose  a  narrow,  median  slit,  cavum  septi  pellucidi,  closed  on  all  sides. 
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771.  Right  lateral  ventricle,  opened,  viewed  from  the  right. 

(The  largest  part  of  the  right  hemisphere  has  been  removed  by  two  approximately  sagittal  cuts.) 

Foimix  (continued)  (see  Figs.  748,  761,  769,  770,  773,  798,  799  and  801).  The  columna 
fornicis  (bilateral)  is  a  cylindrical  bundle  of  medullated  fibres;  hidden  in  the  hypothalamus  it 
extends  forward  and  upward  from  the  corpus  mamillare  as  the  pars  tecta  columnac  fornicis , 
emerges  in  part  from  the  lateral  wall  of  the  3rd  ventricle  just  behind  the  commissura  anterior  and 
runs  upward  and  somewhat  medianward  as  the  pars  libera  columnae  fornicis ,  soon  fusing 
completely  with  its  fellow  of  the  opposite  side ;  the  pars  libera  forms  the  anterior  boundary  of 
the  foramen  interventriculare  [Monroi]  (see  p.  666).  The  corpus  fornicis  reaches  from  the  region 
of  the  foramen  interventriculare  backward  and  somewhat  upward  as  far  as  the  middle  of  the 
thalamus;  in  this  course  it  is  separated  from  the  roof  of  the  3rd  ventricle  and  from  the  upper 
surfaces  of  the  thalami  by  the  tela  chorioidea  ventriculi  tertii.  It  is  fused  behind  with  the 
inferior  surface  of  the  corpus  callosum ;  in  front  it  is  united  with  that  body  by  the  septum 
pellucidum.  The  inferior  surface  presents  a  groove-like  depression  in  the  middle.  Each  half  is 
rather  rounded  in  cross-section  in  front ,  more  triangular  behind ,  and  is  drawn  out  laterally 
into  a  fine  edge,  taenia  fornicis,  from  which  the  lamina  epithelialis  of  the  plexus  chorioideus 
ventriculi  lateralis  extends  out;  the  two  taeniae  fornicis  become  continuous  with  each  other  in 
front,  over  the  foramen  interventriculare.  The  crus  fornicis  is  markedly  flattened  and  directly 
attached  to  the  inferior  surface  of  the  corpus  callosum;  it  runs  obliquely  backward,  lateral- 
ward  and  downward  on  each  side,  over  the  pulvinar,  to  the  inferior  horn  (see  p.  669).  The 
two  crura  fornicis  bound  a  triangular  area,  which  is  closed  behind  by  the  splenium  corporis 
callosi,  and  the  floor  of  which  is  formed  by  the  inferior  surface  of  the  corpus  callosum  (see 
Fig.  772);  the  transverse  fibres  visible  in  this  area  form  the  commissura  hippocampi. 

The  ventriculus  lateralis  (lateral  ventricle)  (see  also  Figs.  769  and  772 — 774)  -is  the 
paired  cavity  which  is  situated  symmetrically  within  each  cerebral  hemisphere ;  it  is  connected 
by  the  foramen  interventriculare  [Monroi]  with  the  3rd  ventricle  and  through  this  indirectly 
also  with  the  lateral  ventricle  of  the  other  side,  but  is  otherwise  completely  closed ;  it  contains 
a  small  amount  of  liquor  cerebrospinalis. 
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772.  Te|a  chorioidea  ventriculi  tertii,  laid  bare  from  above. 

(The  specimen  has  been  prepared  in  a  similar  way  to  that  in  Fig.  769,  except  that  the  corpus 
callosum,  along  with  the  fornix,  has  been  cut  through  and  reflected  backward.  The  tela  chorioi¬ 
dea  ventriculi  lateralis  has  been  removed  at  the  taenia  fornicis.) 

Ventriculii8  lateralis  (continued)  (see  also  Figs.  769, 771, 773  and  774).  It  resembleson 
each  side,  in  the  main,  a  horse-shoe,  open  in  front  (see  Fig.  771),  the  upper  end  of  which,  cornu  ante- 
rius,  lies  in  the  frontal  lobe  and  the  lower  end  of  which,  cornu  inferius,\ies  in  the  temporal  lobe;  from 
the  posterior  convexity,  a  short  process,  cornu  posterius,  projects  into  the  occipital  lobe;  the  part  be¬ 
tween  the  foramen  interventriculare  and  the  cornu  posterius  is  called  the  pars  centralis.  The  lateral 
ventricle  is  partly  bounded  by  the  gray  corpus  striatum  (striate  body)  (seep.  690),  of  which  the  an¬ 
terior,  flask-like,  thickened  end  forms  the  lateral  inferior  wall  of  the  cornu  anterius;  by  means  of  its 
long,  narrow,  posterior  part  it  extends  through  the  pars  centralis  and,  thence,  markedly  curved,  into 
the  roof  of  the  cornu  inferius.  This  free  surface  belongs  to  that  part  of  the  corpus  striatum,  known 
as  nucleus  caudatus  (tailed  nucleus)  and  has  a  corresponding  form;  its  anterior  portion  is 
called  caput  nuclei  caudati,  its  posterior  and  lower  portion,  cauda  nuclei  caudati. 


672 


Brain 

Stria  longitudinalis  medialis 
Stria  longitudinalis  lateralis  \  ; 

Truncus  corporis  callosi  'iiii  iirttlTif 


Cauda  nuclei  caudati 


Stria  terminalis 
Vena  terminalis  - 
Corpus  fornicis  __ 

Stratum  zonale  thalami  -  - 
Lamina  medullaris  thalami  — 
Nucleus  anterior  thalami  — 

Nucleus  lateralis  thalami - 

Nucleus  medialis  thalami - 

Fasciculus  thalamo- 
mamillaris  [Vicq  d’Azyri] 

Massa  intermedia - 

Capsula  interna - 

Nucleus  lentiformis - 

Hypothalamus - 

Pedun  cuius  cerebri  -  - 
Tractus  opticus  --- 


Nuclei  corporis  mamillaris  " 


Sulcus  corporis  callosi 


Lamina  chorioidea 
,  epithelialis 
,  Pars  centralis 
ventriculi  lateralis 
Plexus  chorioideus 
''  ventriculi  lateralis 


■S<s . 


,  -  Ependyma  ventriculi 
--  Lamina  affixa 

- Taenia  chorioidea 

Taenia  fornicis 

Tela  chorioidea 
ventriculi  tertii 

Plexus  chorioideus 
ventriculi  tertii 

'-Taenia  thalami 

Stria  medullaris 
thalami 

Ventriculus  tertius 


773.  Frontal  section  through  the  middle  of  the  third 

ventricle.  Magnification:  2:1.  (The  relations  of  the  chorioid  plexus  are  some¬ 
what  schematically  represented ;  the  origin  of  the  lamina  affixa  is  indicated  by  the  dotted  lines.) 

Ventriculus  lateralis  (continued)  (see  also  Figs.  769,  771,  772  and  774).  The 
anterior  part  of  the  nucleus  caudatus  rises  above  the  thalamus  in  front ;  the  middle  part  runs 
parallel  to  its  lateral  margin.  In  the  latter  situation,  the  stna  terminalis  (0.  T.  taenia  semi- 
circularis)  runs  on  the  surface  between  the  two,  from  the  region  of  the  foramen  lnterventri- 
culare  as  far  as  the  inferior  horn;  it  contains  a  band  of  medullated  fibres  and  is  colored  bluish 
by  the  v.  terminalis  which  partly  covers  it.  The  layer  of  substance  which  covers  the  v.  ter¬ 
minalis  is  continued  as  a  thin  layer,  lamina  affixa  (see  also  Figs  <57  and  7<0)  upon  the 
neighboring  part  of  the  thalamus  and  is  originally  not  fused  to  the  thalamus,  so  that  the  v.  ter¬ 
minalis  runs  extra ventricularly ;  but  it  fuses  already  in  the  embryo  with  the  thalamus ;  it  at  first 
increases  in  breadth  from  before  backward,  but  further  on  decreases :  it  is  absent  m  the  inferior 
horn.  It  is  directlv  continuous  with  the  epithelium  of  the  plexus  chorioideus  ventriculi  lateralis, 
i.  e.  the  lamina  chorioidea  epithelialis,  and  on  removal  of  the  choroid  plexus  is  seen  to  ter¬ 
minate  in  a  delicate,  torn  margin,  taenia  chorioidea;  the  latter,  in  the  inferior  horn,  runs 
directly  medianward  from  the  cauda  nuclei  caudati,  is  connected  at  its  anterior  end  with  the 
taenia  fimbriae  and  at  the  foramen  interventriculare  with  the  taenia  thalami. 

The  coi'nu  anterius  (anterior  horn)  (see  also  Figs.  798  801)  resembles  a  part  of  the  cavi  y 

of  a  bowl,  convex  forward,  upward  and  medianward ;  the  arch  of  the  bowl  is  formed  by  the  mos  an¬ 
terior  part  of  the  corpus  striatum  (see  also  p.  671).  Above  in  front,  and  below,  it  is  bounded  y 
the  radiations  of  the  knee  of  the  corpus  callosum,  medianly  by  the  septum  pellucidum,  laterally  y 
the  caput  nuclei  caudati.  The  pars  centralis  is  an  approximately  horizontal  slit,  the  rootot  whic 
is  formed  by  the  inferior  surface  of  the  truncus  corporis  callosi ;  its  inferior  surface  (see  also  I ig-  <  ) 

is  composed  of  the  middle,  narrow  part  of  the  nucleus  caudatus,  the  stria  terminalis,  the  lamina 
affixa,  the  lamina  chorioidea  epithelialis  of  the  plexus  chorioideus  ventriculi  lateralis,  as  well  as  the 
upper  surface  of  the  corpus  and  crura  fornicis.  The  cornu  posterius  (posterior  horn)  is  a  curved  s  i 
of  variable  length,  convex  lateralward  in  the  horizontal  direction,  which  curves  in  a  hook-like  fashion 
around  the  deep  fissura  parietooccipitalis,  so  that  its  posterior  extremity  is  turned  medianward.  s 
lateral,  superior,  limiting  surface  is  formed  by  that  part  of  the  radiation  of  the  corpus  callosum 
known  as  the  tapetum.  Two  variable  longitudinal  ridges  run  out  backward  upon  its  medial  surface 
from  the  end  of  the  pars  centralis  (see  Figs.  769-771  and  801).  The  inferior  thicker  ridge,  calcar 
avis,  corresponds  to  the  anterior  part  of  the  fissura  calcarina,  which j  here  shoves  the  thin  wa  o 
the  hemisphere  into  the  ventricle.  The  superior,  irregular  ridge,  bulbus  cornus  postenons,  is  a 
thickening  of  the  hemispheric  wrall  and  is  formed  by  fibres  of  the  corpus  callosum. 
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774.  Frontal  section  through  the  inferior  horn  of 
the  right  lateral  ventricle,  viewed  from  behind.  Magnific. :  2  :  1 . 

(The  choroid  plexus  is  somewhat  schematically  represented.) 
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775.  Inferior  horn  of  the  right  lateral  ventricle, 

anterior  half,  viewed  from  above  and  behind. 

(The  temporal  lobe  has  been  removed  by  a  frontal  section  and  the  roof  of  the  inferior  horn 

afterwards  cut  away.  See  also  Figs.  770,  771  and  774.) 
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Ventriculu8  lateralis  (continued)  (see  Figs.  769 — 775).  The  cornu  inferius  (in¬ 
ferior  horn)  is  a  curved  slit  which  passes  forward  along  the  medial  margin  of  the  temporal 
lobe  but  does  not  reach  its  apex.  Its  narrow,  inferior  wall  is  developed  behind  from  a  feebly 
arched  triangular  area,  trigonum  collateral,  which  is  situated  between  the  calcar  avis  and 
the  hippocampus  and  extends  also  into  the  beginning  of  the  posterior  horn;  it  is  sometimes 
elevated  in  the  form  of  a  longitudinal  ridge  (eminentia  collateralis) ,  due  to  the  bulging  in  of 
the  wall  of  the  hemisphere  by  the  fissura  collateralis.  The  lateral  and  superior  wall  is  the 
immediate  continuation  of  the  similar  surface  of  the  posterior  horn  and  is  formed  in  the  same 
way  (see  p.  672),  but  medianward  it  contains  in  addition  the  lowermost  end  of  the  cauda  nuclei 
caudati.  The  medial  wall  is  formed  by  a  thick,  white,  longitudinal  ridge,  hippocampus,  curved, 
like  a  sickle,  which  begins  gradually  behind  at  the  end  of  the  pars  centralis  and  ends  in  front, 
expanded,  in  the  uncus  [gyri  hippocampi];  its  surface  is  divided,  in  front,  by  2 — 4  flat,  radial 
grooves,  into  a  number  of  flattened  elevations,  digitationes  hippocampi.  The  ridge  corresponds  to 
the  fissura  hippocampi  and  is  caused  by  it.  The  white  covering  of  the  hippocampus  is  connected  at 
its  medial  margin  with  the  fimbria  hippocampi,  a  triangular  white  strip  which  passes  forward 
as  far  as  the  uncus  and  forms  the  direct  continuation  of  the  crus  fornicis  (see  also  Fig.  761). 
It  goes  over  by  a  lateral,  sharpened  edge  into  the  epithelium  of  the  plexus  chorioideus  ven- 
triculi  lateralis  and,  when  the  choroid  plexus  is  removed,  ends  in  a  delicate  torn  margin, 
taenia  fimbriae  (see  p.  670).  The  largest  part  of  the  fimbria  is  situated  outside  of  the 
ventricle  and  is  separated  from  the  fissura  hippocampi  and  the  gyrus  hippocampi  by  a  narrow, 
peculiarly  notched  strip  of  gray  substance,  fascia  dentata  hippocampi,  which,  in  front,  ends 
in  the  uncus  and,  behind,  goes  over  into  the  fasciola  cinerea  (see  p.  668).  The  part  of  the 
gyrus  hippocampi  adjoining  this  is  covered  by  a  delicate  reticular  layer  of  white  substance, 
the  substantia  reticularis  alba  [Arnoldi],  the  relations  of  which  are  represented  in  Figs.  774 
and  775. 

The  pia  mater  encephali  (see  p.  642)  lies  everywhere  closely  in  contact  with  the 
external  surface  of  the  brain  and  penetrates  also  into  the  depths  of  the  cerebral  sulci.  In 
addition  it  penetrates  into  the  fissura  cerebelli  transversa,  forming  there  the  tela  chorioidea 
ventriculi  quarti  (see  p.  654).  Farther,  it  passes  into  the  fissura  cerebri  transversa  as  the  tela 
chorioidea  ventriculi  tertii  (0.  T.  velum  interpositum)  (see  Figs.  748,  772  and  773).  The  latter 
is  a  triangular  duplicature  which  ends  blind,  in  front,  at  the  foramen  interventriculare.  It 
consists  1.  of  an  upper  lamella  which  is  attached  to  the  inferior  surface  of  the  corpus  callosum 
and  of  the  fornix,  2.  of  an  inferior  lamella  which  covers  the  largest  part  of  the  superior  sur¬ 
face  of  both  thalami  and  in  addition ,  covered  by  the  lamina  chorioidea  epithelialis  (p.  666), 
forms,  between  the  two  thalami,  the  roof  of  the  third  ventricle,  and  3.  of  loose  connective  tissue, 
the  continuation  of  the  subarachnoidal  connective  tissue  of  the  cisterna  venae  cerebri  magnae 
(see  p.  706).  Within  the  latter,  running  from  before  backward,  close  to  one  another,  are  the  two 
venae  cerebri  internae  (see  Fig.  772)  which  unite  in  the  region  of  the  corpus  pineale  to  form 
the  broad,  unpaired  v.  cerebri  magna  [Galeni],  The  latter  passes  around  the  splenium 
corporis  callosi  upward  and  to  the  front  and  runs  from  behind  at  an  acute  angle  into  the 
beginning  of  the  sinus  rectus  (see  Figs.  542  and  815).  Each  v.  cerebri  interna  receives,  in  front,  the 
v.  septi  pelluculi,  which  comes  from  the  septum  pellucidum,  and  the  v.  terminalis ,  which 
passes  forward  in  the  stria  terminalis;  one  of  these  two  receives  the  very  tortuous  v.  chorioidea, 
which  runs  in  the  plexus  chorioideus  ventriculi  lateralis.  Hanging  down,  on  each  side,  from 
the  inferior  lamella  into  the  cavity  of  the  third  ventricle,  very  close  to  the  median  plane,*  is  a 
narrow  strip  of  lobulated,  villus-like,  reddish  processes;  those  of  the  two  sides  together,  are  called 
the  plexus  chorioideus  ventriculi  tertii  (venous  plexus  of  the  third  ventricle)  (see  Fig.  773); 
they  are  covered  by  the  lamina  chorioidea  epithelialis.  A  similarly  constructed  but  thicker  strip, 
plexus  chorioideus  ventriculi  lateralis  (venous  plexus  of  the  lateral  ventricle)  (see  Figs.  769 
and  771 — 774),  penetrates  on  each  side,  between  the  fornix  and  fimbria  on  the  one  hand,  and  the 
stria  terminalis  on  the  other  hand,  into  the  pars  centralis  and  into  the  cornu  inferius  of  the 
lateral  ventricle,  being  especially  well  developed  at  the  junction  between  the  pars  centralis  and 
the  inferior  horn  where  it  is  called  the  glomus  chorioideum;  the  lamina  chorioidea  epithelialis, 
which  covers  it,  proceeds  from  the  taenia  fornicis  and  from  the  taenia  fimbriae  to  the  taenia 
chorioidea.  The  two  strips  of  the  plexus  chorioideus  ventriculi  tertii  and  the  plexus  chorioidei 
of  the  two  lateral  ventricles  are  connected  with  one  another  at  the  foramen  interventriculare. 
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776.  Brain-stem  of  an  adult,  viewed  from  behind  and  from  the 
right  and  showing  the  directions  of  the  sections  represented  in  Figs.  778 — 786. 

Magnification:  6:7. 


777.  Brain-stem  of  an  8 — 9  month  human  fetus, 

viewed  from  behind  and  somewhat  from  the  right,  showing  the  direction 

of  the  sections  represented  in  Figs.  788 — 795.  N 

Magnification:  4:3. 
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778.  Through  the  decussation  of  the  pyramids.  Magnification:  6:1. 
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779.  Between  the  decussation  of  the  pyramids  and  the  olives.  Magnification  -.6:1. 

778 — 786.  Transverse  sections  through  the  brain¬ 
stem  of  an  adult.  White  substance  black;  gray  substance  light. 
Motor  nuclei  red.  Sensory  nuclei  of  termination  colored  violet  (except  the 
nuclei  of  the  n.  cochlearis  which  are  colored  - yellow).  (Held.) 
Concerning  the  level  and  direction  of  the  sections  see  Fig.  776. 

(The  sections  in  Figs.  778 — 796  have  been  arranged  so  that  their  dorsal  margins  are  upward.) 
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780.  Through  the  middle  of  the  olives.  Magnification:  4.5:1. 
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781.  Through  the  level  of  entrance  of  the  n.  acusticus.  Magnification:  4.5:1. 
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782.  Level  of  the  roots  of  the  n. facialis  and  n.  abdncens.  Magnification:  3:1. 
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783.  Level  of  the  roots  of  the  n.  trigeminus.  Magnification:  3:1. 
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path 


Fibrae  pontis  profundae 


Fibrae  pontis  superficiales 


785.  Level  of  the 
inferior  colliculus 
of  the  corpora 
quadrigemina  and 
of  the  nucleus  n. 
trochlearis.  (The 
acoustic  [lateral] 
lemniscus  radi¬ 
ates  into  the  colli¬ 
culus.) 

Magnification :  3:1. 


Pons  [Varoli] 


Radix  descendens  [mesen- 
ceplialiea]  n.  trigemini 
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Stratum  zonale  thalami 
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\ 
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[cerebri] 
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n.  oculomotorii 
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tudinalis  inedialis 
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Nucleus  ruber 
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.  Substantia  nigra 
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786.  Level  of  root  of  n.  oculomotorius.  Magnification:  3:1. 

Aquaeductus  cerebri  [Sylvii] 


—  Lamina  quadrigemina 
Tegmentum 

Sulcus  lateralis 
s  mesencephali 


Temporal  pontile  path 


Substantia  nigra 


'  Basis  pedunculi 


Fossa  interpeduncularis  [Tarini] 


Frontal  pontile  path 


787.  Transverse  section  through  the  corpora 
quadrigemina  and  cerebral  peduncles,  somewhat 

schematic.  Pyramidal  tract  red;  medial  lemniscus  to  the  [ventro]lateral 
nucleus  of  the  thalamus  blue;  brachium  conjunctivum  green;  auditory  path 
yellow;  temporal  pontile  path  (Tiirck’s  bundle)  light  brown;  frontal  pontile 

path  (Arnold’s  bundle)  dark  brown.  (Held.) 

(The  sections  represented  by  Figs.  778—796  are  regularly  so  arranged  that  their  dorsal  margins 

are  upward.) 
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Fissura  mediana  posterior 


Nucleus  fasciculi  gracilis 
Nucleus  fasciculi  cuneati  \ 

Lateral  portion  of  the 
nucleus  fasciculi  cuneati 

Tractus  solitarius 

Nucleus  tractus  spinalis 
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--  Tractus  spinalis  n.  trigemini 

"Secondary  trigeminal  path 
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Gowers’  tract  and  the  tract  to  the  lateral 
funiculus  from  Deiters’  nucleus  and 
from  the  red  nucleus 
Formatio  reticularis 

Fila  radieularia  n.  cerviealis  I 
Fasciculus  longitudinalis  medialis 


Fissura  mediana  anterior 


788.  Level  of  the  sensory  decussation  (Decussatio  lemniscorum). 


laema  ventnculi  quarti 
:  Tractus  solitarius 


Radix  descendens  n.  vestibularis 
Nucleus  fasciculi  cuneati 


Corpus  restiforme 


Substantia  reticularis  grisea 


Taenia  ventriculi  quarti 
Nucleus  n.  vestibularis  medialis 
[SchwalbeJ 

Nucleus  alae  cinereae 

Nucleus  motorius  dorsalis 
nn.  vagi  et  glossopharyngei 

Nucleus  n.  hypoglossi  - 

Nucleus  tractus 
spinalis  n.  trigemini 

Fasciculus  longitudinalis  __ 
medialis 


Nucleus  olivaris 
accessorius 


lateralis 


medialis 


Nucleus  olivaris  inferior 


Tractus  spinalis 
n.  trigemini 


Radix  n.  vagi 
Gowers’  tract  and  the  tract  to  the  lateral 
■funiculus  from  Deiters’  nucleus  and 
from  the  red  nucleus. 

Nucleus  ambiguus 


rae  arcuatae  internae 


Stratum  interolivare  lemnisci 


1  Radix  n.  hypoglossi 
Pyramis  [medullae  oblongatae] 


789.  Level  of  radix  n.  hypoglossi  and  radix  n.  vagi. 


788—795.  Transverse  sections  through  the  brain¬ 
stem  of  an  8—9  month  fetus;  the  nerve  fibres 
are  not  yet  completely  medullated.  Magnification :  6:1. 

White  matter  black;  gray  matter  light.  Motor  roots  and  nuclei,  as  well  as 
the  pyramidal  tract  red;  roots  and  primary  terminal  nuclei  of  the  sensory 
cerebral  nerves  (except  the  yellow-colored  n.  cochlearis  and  its  indirect 
continuations)  violet;  secondary  (ascending)  paths  from  the  nuclei  of  the 
posterior  funiculi  blue;  brachium  conjunctivum  green.  (Held.) 

Concerning  the  level  and  direction  of  the  sections  see  Fig.  777. 

(The  sections  represented  by  Figs.  778 — 796  are  so  arranged  that  their  dorsal  margins  are 

upward.) 
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Radix  n.  glossopharyngei  (pars  motoria) 
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Forrnatio  reticularis 


Nucleus  n.  vestibularis  medialis  [Schwalbe] 


Nucleus  n.  coclilearis 
dorsalis  [nucleus 
tuberculi  acustici] 


Radix  descendens  n.  vestibularis 
Radix  sensibilis  n.  glosso- 
pharyngei 

Medial  portion  of  the 
corpus  restiforme 


Corpus  restiforrne 


Nucleus  n.  coclilearis 
ventralis 


Radix  n.  glossopharyngei 
(pars  sensibilis) 


Nucleus  olivaris  inferior  - 


Nucleus  tractus  spinalis 
n.  trigemini 


Tractus  spinalis 
n.  trigemini 


Gowers’  tract  and  the  tract  to 
the  lateral  funiculus  from 
Deiters’  nucleus  and  from  the 
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/  Pyramis  |medullae  oblongatae] 
Stratum  interolivare  lemnisci 


790.  Level  of  the  tuberculum  acusticum  (on  the  left  side)  and  of  the 

radix  n.  glossopharyngei. 


Roof-nucleus  decussation - — 

_  ,  -  _ - 

Nucleus  fastigii 


Nucleus  n.  vestibularis 
medialis  [Schwalbe]  \ 

_  r  ...  ,  .  v  Forrnatio  reticularis 

Radix  n.  facialis  (pars  pnma)  v 

Fibres  to  the  nucleus  vestibularis  \  'N  V  Raphe 

superior  [Flechsig,  BechterewJ  \  \  \  \  \  Fasciculus 

...  ,  .  Vi  \  \  \  '  longitudinalis  medialis 

Nucleus  n.  vestibularis 

lateralis  [DeiterS] 

Corpus  restiforme 


N.  vestibularis _ 

Beginning  of  corpus 
trapezoideum  coming 
from  the  nucleus  n.  - 
cochlearis  ventralis 
Nucleus  n.  facialis  — . — 

Corpus 

trapezoideum  ~y 
Pons  [Varoli]  _ 

N.  vestibularis  — 

Gowers’  tract  and  the  tract  to  the  lateral 
funiculus  from  the  red  nucleus  1 

* 

Bundle  from  Deiters’  nucleus  to  lateral  funiculus  ^ 
Stratum  interolivare  lemnisci  (blue) 


SV 


Nucleus  globosus 


^  Nucleus  emboliformis 


.  Nucleus  dentatus 


Stria  medullaris 
from  the  nucleus 
n.  cochlearis  ventralis 


_-Pedunculus  flocculi 


__  _T  ~  Corpus  restiforme 


Nucleus  tractus 

-  spinalis 

n.  trigemini 

_ —  —  Tractus  spina 

V  n.  trigem  in 

- Pedunculus 

flocculi 


Flocculus 


\  Nucleus 

n.  cochlearis  ventralis 

N.  cochlearis 


Pyramis  [medullae  oblongatae] 


v  Corpus  trapezoideum 

\  Radix  n.  facialis  (pars  prima) 

Nucleus  olivaris  inferior 


791.  Level  of  entrance  of  the  n.  acusticus  (left  side:  n.  vestibularis, 
right  side:  n.  cochlearis)  and,  on  the  left,  of  the  exit  of  the  n.  facialis. 
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792.  Level  of  exit  of  the  n.  facialis  and  of  the  nucleus  n.  abducentis. 


Ventral  cerebellar  path  ot  lateral 
funiculus  (from  Gowers’  tract) 


-  Brachium  conjunctivum 


_  —  + 


Vermis  (inferior  surface)^'' 


Fasciculus  longitudinalis 
medialis 


Nucleus  motorius 
princeps  n.  trigemini 

Portio  minor  (pars 
motoria)  n.  trigemini 

powers’  tract  and  the 

tract  to  the  lateral - 

uniculus  from  the  red 
nucleus 


N.  trigeminus 


.  'x 


Lemniscus  medialis  [sensitivus] 


Radix  desccndens 

_ [mesencephalica] 
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Nucleus  olivaris  superior 


Formatio  reticularis 
(nucleus  lateralis  medius) 

Corpus  trapezoideum  (yellow)  and  lemniscus 
medialis  [sensitivus]  (blue) 


Pons  [Varoli]1 


Fasciculi  longitudinales  [pyramidales] 


793.  Level  of  roots  of  the  n  trigeminus. 

792  and  793.  Region  of  the  corpus  trapezoideum. 
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Formatio  reticularis 


Aquaeductus  cerebri  [SylviiJ 
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Nucleus  centralis  superior 
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--  Pons  [Varoli] 
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794.  Level  of  the  decussatio  nervorum  trochlearium 

(radix  n.  trochlearis  see  Fig.  785). 
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tegmenti  with 
brachium  con- 
junctivum  (green) 
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Stratum  griseum 
centrale 
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Radix  n.  oculomotorii 


795.  Level  of  exit  of  the  n.  oculomotorius 
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Nucleus  arcuatus 


Pons  [Varoüj 


Nucleus  olivaris  inferior 


Pyramis  [medullae  oblongatae] 
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Nucleus  n.  vesti¬ 
bularis  superior 
[Flechsig,  Bechterew] 

Nucleus  n.  vestibularis 
medialis  [Schwalbe] 


Raphe 
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Brachium  pontis 


Corpus  restiforme 

Radix  n.  vestibularis 
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Nucleus  n. 
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796.  Section  through  the  middle  of  the  cere¬ 
bellum  and  through  the  medulla  oblongata. 

Approximately  in  the  direction  of  the  radiation  of  the  corpora  restiformia 
(after  a  preparation  by  P.  Flechsig).  Magnification:  4:1.  (Held.)  White 

substance  black;  gray  substance  light. 

Motor  nuclei  red,  sensory  blue,  acoustic  yellow. 
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Nucleus  globosus 


-  Pa  tarnen 


-  Globus  pallidus 
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797.  Section  through  the  brain  in  the  direction 

of  the  brachia  conjunctiva. 

Distribution  of  the  principal  masses  of  gray  and  white  matter  in  the  brain. 

In  the  region  of  transition  from  the  spinal  cord  to  the  medulla  oblongata  the  masses  of 
white  and  gray  matter  undergo  greater  or  less  alterations  in  character  and  position ;  and  farther- 
more  new  masses  of  grey  matter  appear  and  corresponding  to  them  new  tracts  of  white  fibres. 
A  specially  marked  shifting  of  individual  parts  is  brought  about  by  the  separation  of  the 
parts  of  the  spinal  cord  situated  dorsally  from  the  central  canal,  in  such  a  manner  that 
the  dorsal  masses  of  the  cord  are  moved  laterally  and  the  central  canal  opens  up  as  a  trans¬ 
versely  striated  slit.  Consequently  the  form  and  delineation  of  the  cross-sections  is  different 
at  different  levels. 

Even  in  the  cervical  region  peculiarities  are  to  be  noted  in  that  the  fibres  of  the  n. 
accessorius  from  the  anterior  horn  (see  p.  700),  in  the  region  of  the  upper  5 — 7  cervical 
segments,  run  outward  through  the  lateral  tract. 

At  the  level  of  the  root  fibres  of  the  1st  cervical  nerve  (see  Fig.  778)  the  fibre  bundles 
of  the  fasciculus  cerebrospinalis  lateralis  [pyramidalis  lateralis ]  (lateral  pyramidal  tract )  run 
through  the  anterior  horn  obliquely  medianward,  ventralward  and  upward,  cross  the  middle 
line  (decussatio  pyramidum)  (see  also  p.  649)  and  join  the  fasciculus  cerebrospinalis  anterior 
(anterior  pyramidal  tract)  of  the  opposite  side  forming  together  the  pyramis  [medullae 
oblongatae]  (see  Figs.  778 — 781,  788 — 791  and  796),  nearly  triangular  in  cross  section, 
which  projects  from  the  ventral  surface  of  the  medulla  oblongata  as  a  prominence  directly 
next  to  the  fissura  mediana  anterior  (see  p.  648),  and  which  extends  as  a  close  and  distinct 
mass  to  the  lower  border  of  the  pons ;  the  bundles  forming  the  pyramis,  fasciculi  pyramidales, 
are  continued  cerebralward  directly  in  the  fasciculi  longitudinales  [pyramidales]  of  the  pons 
(see  p.  688),  and  are  separated  by  the  transverse  fibres  of  the  latter  into  bundles  of  different 
thicknesses. 

In  the  region  of  the  pyramidal  decussation  (see  Figs.  778,  779  and  788)  there  appears 
in  the  fasciculus  gracilis  a  long  wedge-shaped  mass  of  gray  matter,  the  nucleus  fasciculi 
gracilis,  which  produces  the  clava  (see  p.  649)  on  the  surface,  and  a  little  further  up  in  the 
fasciculus  cuneatus,  there  appears  the  nucleus  fasciculi  cuneati,  which  corresponds  superficially 
to  the  tuberculum  cuneatum  (see  p.  649);  both  are  connected  with  the  central  gray  matter. 
Corresponding  to  the  divergence  of  the  posterior  bundles  (see  p.  649),  their  so  called  posterior 
nuclei  are  also  shifted  lateral  ward  (see  Fig.  789).  They  extend  upward  getting  smaller  as 
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they  go,  until  about  the  lower  end  of  the  area  acustica  (see  p.  649).  The  posterior  horn  cor¬ 
responding  to  the  decreasing  of  the  lateral  pyramidal  tract  is  gradually  displaced  lateralward 
and  ventralward  (see  Figs.  778,  779,  788  and  789),  and  soon  disappears  altogether;  only  its  sub¬ 
stantia  gelatinosa  [Rolandi]  remains,  becomes  thicker  and  is  continued  as  a  thick,  gray  mass, 
the  nucleus  tractus  spinalis  n.  trigemini,  which  reaches  almost  to  the  surface  laterally,  and 
is  there  in  contact  with  the  tractus  spinalis  n.  trigemini  (see  also  p.  698);  it  bulges  out 
as  the  tuberculum  cinereum  (see  p.  649)  more  noticeably  in  the  child  than  in  the  adult. 

From  the  cells  of  the  nuclei  in  the  posterior  tracts  at  which  all  fibres  of  the  posterior 
tracts  terminate,  other  fibres  orginate  and  run  in  concentric  arches  around  the  central  canal 
medianward,  ventralward  and  cerebralward,  (fibrae  arcuatae  internae)  (see  Figs.  778,  779,  788 
and  789).  They  intersect  the  fibres  of  the  other  side  ventrally  to  the  central  canal  (decussatio 
lemniscorum) ,  and  on  crossing  the  median  line  bend  on  the  other  side  into  a  region 
which  lies  close  to  the  medially  running  raphe,  between  the  latter  and  the  nucleus  olivaris 
inferior,  and  directly  dorsal  to  the  pyramid,  and  is  known  as  stratum  interolivare  lemnisci, 
(see  Figs.  780,  781,  789 — 791  and  796).  Below  the  decussatio  lemniscorum  adjoins  the  cerebral 
end  of  the  decussation  of  the  pyramids  and  above  it  extends  to  near  the  region  of  the  hypo¬ 
glossal  nuclei.  The  stratum  interolivare  lemnisci  is  continued  dorsally  directly  into  the 
substantia  reticularis  alba  (see  below);  its  fibres  run  vertically  cerebralwards  and  pass  above 
the  olivary  nuclei,  directly  into  the  lemniscus  medialis  [sensitivus]  (see  p.  688). 

In  the  continuation  of  the  laterally  displaced  upper  ends  of  the  posterior  tracts  and 
posterior  nuclei  one  can  see  on  cross-section  an  area  of  medullated  fibres,  the  corpus  resti- 
forme  (see  Figs.  780 — 783,  789 — 792  and  796),  which  extends  almost  to  the  surface  (see 
pp.  649  and  700). 

With  the  separation  of  the  spinal  cord  matter  lying  dorsal  to  the  central  canal  and 
with  the  widening  out  of  the  central  canal  into  the  4th  ventricle,  the  masses  of  gray  matter 
which  were  ventral  to  it  (stratum  nuclear e  medullae  oblongatae)  come  directly  to  the  surface 
of  the  ventricle,  and  under  the  floor  of  the  rhomboid  fossa  and  partly  further  caudal  ward  are 
situated  most  of  the  nuclei  of  the  motor  and  the  primary  terminal  nuclei  of  sensory  cerebral 
nerves  (see  Figs.  780 — 783,  789 — 793,  796  and  805)  and  the  ascending  nerve  tracts  from  the 
spinal  cord  connected  with  them.  As  a  special  structure  there  appears  the  formatio  reticularis 
(see  Figs.  778 — 785  and  788 — 796).  This  consists  of  partly  longitudinal  and  partly  transverse 
medullated  fibres  largely  interwoven  with  each  other  and  containing  individual  ganglion  cells 
or  small  masses  of  gray  matter.  In  the  lowermost  part  of  the  medulla  oblongata,  in  direct 
connection  with  the  formatio  reticularis  of  the  spinal  cord  (see  p.  641),  it  begins  wdth  those 
remains  of  the  anterior  and  lateral  funiculi  wrhich  are  to  be  seen  above  the  pyramidal  decus¬ 
sation  and  with  the  remains  of  the  anterior  horns.  Below,  it  lies  between  the  pyramids  and 
olives  on  the  one  hand  and  the  nuclei  of  the  posterior  funiculi  (see  abore)  on  the  other;  it  then 
approaches  close  to  the  floor  of  the  rhomboid  fossa  and  is  continued  through  the  dorsal 
portion  of  the  pons  (see  p.  688)  as  far  forward  as  the  level  of  the  inferior  colliculi  of  the 
corpora  quadrigemina.  The  medial  region ,  bounded  lateralward  by  the  root  fibres  of  the 
n.  hypoglossus  (see  Figs.  780  and  789),  is  relatively  poor  in  ganglion  cells  and  is  called  the 
substantia  reticularis  alba  in  contrast  with  the  area  situated  lateralw’ard  from  it,  the  sub¬ 
stantia  reticularis  grisea. 

On  the  ventral  side  (see  Figs.  780 — 782,  789 — 791,  796  and  798)  the  nucleus  olivaris 
inferior  appears  in  the  olive ;  it  is  a  shell-like,  much  folded  gray  mass  which  is  open  median- 
ward  at  the  hilus  nuclei  olivaris;  small  detached  portions  of  its  gray  matter  are  known 
as  the  nucleus  olivaris  accessorius  medialis  and  dorsalis  (ynedial  and  dorsal  accessory  olive). 
At  the  same  level  the  nuclei  arcuati  (see  Figs.  780  and  781),  flat  masses  of  gray  matter,  lie 
in  the  fibrae  arcuatae  externae  (see  p.  649  and  700)  on  the  ventral  and  medial  surfaces  of 
the  pyramids. 

About  the  level  of  the  lowrer  border  of  the  pons  cranialward  from  the  nucleus  olivaris 
inferior  lies  a  poorly  defined,  small  gray  mass ,  the  nucleus  olivaris  superior,  or  upper  olive 
(see  Figs.  782,  783,  792  and  793),  which  is  separated  from  the  fibres  of  the  pons,  by  a  strong 
transverse  band,  the  corpus  trapezoideum,  or  trapezoid  body  (see  Figs.  782,  783,  792  and  793). 
It  is  thus  termed  as  in  lower  animals  in  which  the  pons  does  not  extend  so  far  down,  it  is  visible 
as  a  trapezoid  area,  free  in  the  ventral  surface  of  the  medulla  oblongata,  laterally  to  the 
pyramids  between  the  pons  and  the  olive.  The  big  ganglion  cells  which  lie  among  the  fibres 
of  the  trapezoid  body,  near  the  middle  line,  are  known  as  the  nucleixs  corporis  trapezoidei. 
The  trapezoid  body  originates  in  the  cells  of  the  nucleus  n.  cochlearis  ventralis,  runs  in  bundles 
through  the  medial  lemniscus  and  continues  (see  p.  700)  directly  into  the  lemniscus  lateralis 
[acusticus]  (see  Figs.  784,  785,  787  and  794),  which  gradually  moves  lateralward  and  dorsal- 
ward,  comes  at  the  isthmus  rhombencephali  directly  under  the  surface  as  the  trigonum 
lemnisci  (see  p.  655)  and  ends  in  the  corpora  quadrigemina  (see  p.  700). 
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798.  Section  through  the  brain  in  the  direction 
of  the  cerebral  peduncles,  viewed  from  in  front. 

(In  the  left  half  of  the  cerebrum  a  second  cut  has  been  made  parallel  to  the  first  and  a  plane 

situated  somewhat  further  dorsalward  represented.) 

Lemniscus  medialis  [sensitivus]  (see  Figs.  782 — 787  and  792 — 795)  is  the  name  given  to 
the  transversely  oval-shaped  field  of  vertically  running  fibres  which  lies  close  to  the  upper 
surface  of  the  pons  and  in  which  the  fibres  of  the  stratum  interolivare  lemnisci  (see  p.  687)  are 
directly  continued.  This  band  of  the  medial  lemniscus  first  widens  gradually,  then  moves 
laterally  and  dorsalward,  close  to  the  lateral  lemniscus  as  far  as  near  the  upper  surface  of  the 
isthmus  rhombencephali  and  can  then  be  followed  up  (see  Figs.  786  and  787)  as  a  poorly 
defined  cross  section  laterally  and  dorsally  to  the  nucleus  ruber  tegmenti  (see  p.  689),  to  the 
ventrolateral  nucleus  of  the  thalamus  (see  also  p.  695). 

In  the  region  of  the  pons  (see  Figs.  782 — 785,  793  and  794)  two  divisions  are  to  be 
noted.  The  larger,  ventral  one,  pars  basilaris  pontis,  consists  of  - transverse  fibres  which  run 
lateral  ward  to  the  brachia  pontis;  these  fibres  contain  between  them  irregular  groups  of  gray 
matter,  nuclei  pontis,  are  pierced  on  each  side  by  the  fasciculi  longitudinales  [pyramidales] , 
and  thus  divided  into  fibrae  pontis  superficiales  and  profundae.  The  dorsal  division,  pars 
dorsalis  pontis ,  extends  as  far  as  the  rhomboid  fossa. 
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The  cerebellum  (see  Figs.  748,  796  and  797)  consists  also  of  white  and  gray  matter. 
The  latter  covers  the  whole  surface  as  the  cerebellar  cortex  (substantia  corticalis);  in  it,  in 
a  fresh  or  properly  hardened  preparation,  two  layers  can  be  made  out  even  with  the  naked 
eye,  an  inner  yellowish  or  reddish-brown  layer,  stratum  granulosum  (granular  layer)  and  an 
outer  gray  layer,  stratum  einer eum;  between  these  two  lies  the  narrow  stratum  gangliosum 
(Purkinje' s  cells).  In  the  interior  of  the  cerebellum  the  white  matter  forms  a  continuous  mass, 
corpus  medulläre;  this  is  small  in  the  worm  but  markedly  developed  in  the  hemispheres.  From 
it  go  off  into  the  interior  of  the  individual  lobes  medullary  layers,  laminae  medulläres,  which 
in  turn  send  off  secondary  and  tertiary  laminae  into  the  lobules  and  gyri,  so  that  upon  a 
sagittal  median  section  of  the  worm  (see  Fig.  748)  a  tree-like,  much  branched  figure,  arbor 
vitae,  is  produced.  In  the  corpus  medulläre  lie  several  gray  masses  (see  Figs.  796  and  797); 
thus  near  the  worm  on  each  side  is  the  jagged  and  markedly  convoluted  nucleus  dentatus,  the 
hilus  nuclei  dentati  of  which  looks  medianward;  medial  from  it  is  the  club-shaped  nucleus 
emboliformis  (the  cork  or  plug)  and  medianward  from  this  one  or  several  nuclei  globosi 
(spherical  nuclei);  in  the  worm  on  each  side,  close  to  the  ventricular  cavity,  is  the  nucleus 
fastigii  (nucleus  of  the  roof)  which  is  thicker  in  front  and,  behind,  runs  out  into  several  points. 
The  layer  of  white  fibres  which  passes  along  the  lateral  surface  of  the  nucleus  dentatus  is  called 
the  capsula  nuclei  dentati. 

A  bundle  of  fibres  originating  chiefly  in  the  hilus  nuclei  dentati  (see  Figs.  797  and  806 
and  p.  702),  the  brachium  conjunctivum,  lies  at  first  on  the  medial  side  of  the  fibres  of  the 
corpus  restiforme  which  run  to  the  cerebellum  (see  Figs.  782,  783,  792  and  793)  and  then 
(see  Figs.  784,  785  and  794)  as  a  bundle  bent  in  cross-section,  partly  covered  by  the  lem¬ 
niscus  lateralis,  runs  converging  with  the  one  from  the  other  side  to  the  corpora  quadri- 
gemina.  Both  of  the  brachia  approach  each  other  gradually  in  their  medial  and  ventral 
portions  and  their  fibres  intersect,  ventrally  to  the  corpora  quadrigemina  (decussatio  brachii 
conjunctivi)  (see  Figs.  785,  797  and  806).  From  there  they  run  on  each  side  as  circular  tracts 
inside  the  tegmentum  [pedunculi]  (see  Figs.  786,  787,  795  and  808)  ventrally  to  its  central 
gray  matter,  toward  the  brain,  and  soon  enlarge  through  the  deposition  of  gray  matter  to 
a  spherical  body,  the  nucleus  ruber  [tementi]  (red  nucleus  of  the  tegmentum)  (see  Figs.  786, 
795,  797  and  801),  from  the  upper  end  of  which  they  for  the  most  part  reach  the  ventrolateral 
nucleus  of  the  thalamus  (see  also  p.  702). 

In  the  mid-brain  (see  Figs.  785,  786,  794  and  795)  the  aquaeductus  cerebri  is  completely 
surrounded  by  a  gray  mass,  stratum  griseum  centrale,  which  is  the  direct  continuation  of  the 
gray  covering  of  the  floor  of  the  rhomboid  fossa.  In  it  lie  also  the  nuclei  of  origin  of  the 
nn.  trochlearis  and  oculomotorius  and  one  nucleus  of  origin  of  the  motor  root  of  the  n.  tri¬ 
geminus  (see  also  Fig.  805).  In  its  ventral  part,  in  the  interior  of  the  tegmentum  [pedunculi] 
(see  p.655),  lies  the  spherical  gray  mass  called  the  nucleus  ruber  [tegmentij  and  ventral  from 
this  (see  above),  between  the  medial  lemnicus  and  the  base  of  the  cerebral  peduncle,  is  a  larger 
area,  substantia  nigra  (see  Figs.  786,  797  and  798),  dark  colored  even  to  the  naked  eye  owing 
to  its  markedly  pigmented  ganglion  cells,  it  extends  upward  into  the  hypothalamus.  Dorsal- 
ward  in  the  centre  of  the  inferior  colliculus  is  a  lenticular  gray  mass,  nucleus  colliculi  inferioris 
(see  Fig.  758),  and  in  the  superior  colliculus  covered  by  a  layer  of  white  matter,  stratum 
zonale ,  is  a  manifoldly  lamellated  gray  mass,  stratum  griseum  colliculi  superiors  (see  Fig.  786). 

In  the  inter-brain  (see  p.  646)  in  the  region  of  the  hypothalamus,  lying  within  the 
corpus  mamillare  (see  Figs.  773  and  798),  covered  by  a  layer  of  white  matter,  are  two  gray 
masses,  nuclei  corporis  mamillaris.  In  these  ends  partly  the  columna  formicis,  and  from  them 
runs  the  fasciculus  thalamomamillaris  [Vicq  d'Azyri]  (see  Figs.  773  and  798)  to  the  nucleus 
anterior  thalami.  Directly  continuous  with  the  stratum  griseum  centrale  of  the  mid-brain  is 
a  layer  of  gray  matter,  pars  grisea  hypothalami,  which  invests  the  floor  of  the  third  ventricle  as 
far  forward  as  the  infundibulum,  covering  also  the  medial  surface  of  the  hypothalamus  and 
thalamus;  it  also  forms  the  massa  intermedia  (see  p.666).  In  the  depth  lies  a  special  lens¬ 
shaped,  gray  mass,  the  nucleus  hypothalamicus  [corpus  Luysi]  (see  Figs.  797,  798  and  801), 
directly  in  contact  with  the  dorso-medial  surface  of  the  base  of  the  cerebral  peduncle;  it  begins 
approximately  in  the  middle  of  the  nucleus  ruber  and  extends  farther  rostralward  than  this. 
The  thalamus  contains  (see  p.  666  and  Figs.  773,  798  and  810)  several  gray  nuclie  which 
are  partly  circumscribed  by  sharply  defined  layers  of  white  matter,  laminae  medulläres 
thalami;  the  largest  mass  which  reaches  dorsalward  as  far  as  the  pulvinar  is  called  the 
nucleus  lateralis  thalami  on  which  in  the  depth  may  be  distinguished  a  nucleus  ventrolateralis 
[posterior]  and  a  nucleus  ventrolateralis  anterior;  besides  this  there  may  be  distinguished  the 
nucleus  medialis  thalami  and,  under  the  tuberculum  anterius,  the  nucleus  anterior  thalami;  in 
addition,  another  centrally  situated  mass  is  especially  striking,  usually  in  the  posterior  part  of 
the  thalamus,  the  nucleus  centralis  (centre  median)  The  corpus  geniculatum  laterale  (see 
Fig.  786)  and  mediale  (see  Figs.  786  and  801)  each  contains  a  large  nucleus,  nucleus  corporis 
geniculati  lateralis  and  medialis;  the  trigonum  habenulae  (see  Fig.  801)  contains  a  small  gray 
mass,  nucleus  habenulae. 
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799  and  800.  Frontal  sections  of  the  brain 

left  half,  viewed  from  behind, 

through  the  commissura  anterior.  in  front  of  the  commissura  anterior. 

The  cerebral  hemisphere  is  covered  on  its  whole  surface  by  a  layer  of  gray  matter, 
the  cerebral  cortex  (substantia  corticalis)  (see  Figs.  797 — 801).  In  the  depth,  in  the  neigh¬ 
borhood  of  the  nuclei  of  the  thalamus,  lies  the  gray  corpus  striatum ,  separated  from  these  and 
from  the  cortex  by  layers  of  white  matter;  it  is  divided  itself  by  masses  of  white  fibres  (cap- 
sula  interna ,  see  below)  into  a  medial  part,  the  nucleus  caudatus  (see  p.  671  and  Figs.  769, 
771,  773  and  798 — 801),  bordering  on  the  cavity  of  the  lateral  ventricle,  and  a  lateral  part, 
the  nucleus  lentiformis  (see  Figs.  769,  771,  773  and  797 — 801),  buried  in  the  interior.  The 
latter  lies  also  laterally  of  the  thalamus  and  is  wedge-shaped.  It  does  not  reach  so  far  for¬ 
ward  as  the  nucleus  caudatus  nor  backward  nearly  so  far  as  the  thalamus,  it  is  divided  in 
to  three  parts  by  two  thin  medullary  layers,  concentric  with  the  convex  lateral  surface.  Of 
the  parts  of  the  nucleus  lentiformis,  the  medial  and  middle  portions  together,  pale  and  like 
the  adjacent  thalamus,  are  called  the  globus  pallidus,  while  the  lateral  largest  part,  putamen, 
is  colored  dark- gray  like  the  nucleus  caudatus ;  putamen  and  nucleus  caudatus  are  partly  con¬ 
nected  with  each  other  in  their  frontal  portions  (see  Figs.  771  and  7$7 — 801).  The  medial 
boundary  of  the  lentiform  nucleus  (see  Figs.  769  and  798 — 801)  is  formed  by  a  broad  mass 
of  white  matter,  capsula  interna.  This  is  bent  at  an  angle  (see  Fig.  801)  and  is  subdivisible 
into  a  pars  frontalis  capsulae  internae  between  the  nucleus  caudatus  and  the  lentiform 
nucleus,  a  genu  capsulae  internae,  and  a  pars  occipitalis  capsulae  internae  between  the 
thalamus  and  the  nucleus  lentiformis.  It  is  separated  by  a  thin  medullary  layer,  capsula 
externa,  from  a  narrow  layer  of  gray  matter,  claustrum  (bulwark);  the  medial  surface  of  this 
is  smooth  but  its  lateral  surface  presents  small  projections  corresponding  to  the  gyri  of  the 
island.  The  claustrum  is  separated  from  the  cortex  of  the  island  by  a  further  layer  of 
white  matter. 
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801.  Horizontal  section  through  the  brain, 

viewed  from  above. 

(In  the  left  half  of  the  figure  the  plane  of  the  section  is  about  1  cm  deeper  than  in  the  right.) 

In  the  most  anterior  part  of  the  temporal  lobe  lies  a  large  gray  mass ,  nucleus 
amygdalae,  almond  nucleus  (see  Fig.  799),  which  is  continuous  medianward  with  the  cortex 
of  the  gyrus  hippocampi  and  dorsalward  with  the  lentiform  nucleus. 

The  gray  masses  which  surround  directly  the  cavities  in  the  interior  of  the  brain  and 
of  the  medulla  oblongata  are  collectively  called  the  central  gray  matter  (see  also  p.  689). 


692 


Conduction  Paths  in  the  Central  Nervous  System. 
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802.  Schematic  transverse  section  of  the  spinal 
cord  with  the  chief  conduction  paths. 

Magnification  :  ca.  12.5 : 1 . 

(The  lateral  strands  are  drawn  darker  than  the  anterior  and  posterior  strands.) 

The  sum  of  the  fibres  which  arise  from  the  cortex  of  the  brain  (or  end  there)  and  con¬ 
verge  fanshaped  toward  the  interbrain  forms  the  so-called  corona  radiata  (Fig.  798);  they 
run  to  the  gray  matters  of  the  interbrain  or  further  caudalward  to  the  mid-brain,  hind-brain, 
and  medulla  (see  p.  702).  According  to  the  relation  of  the  fibres  to  the  various  areas  of  the 
brain,  we  distinguish  in  the  corona  radiata,  a  pars  frontalis,  pars  parietalis,  pars  temporalis, 
and  pars  occipitalis.  The  fibres  of  the  capsula  interna  and  capsula  externa,  which  pass  into 
the  corona  radiata  at  the  upper  border  of  the  lenticular  nucleus,  are  designated  as  radiatio 
corporis  striati  (see  Fig.  798). 

The  medullary  substance  of  each  cerebral  hemisphere  attains  its  greatest  development 
above  the  corpus  striatum;  on  horizontal  cross-section  at  the  level  of  the  upper  surface  of 
the  corpus  callosum  it  appears  as  a  large  white  field,  centrum  semiovale  (see  Fig.  768), 
surrounded  on  all  sides  by  a  coat  of  gray  matter.  It  contains  besides  the  fibres  from  the  corona 
radiata  and  association  fibres  (see  p.  702),  also  the  fibres  from  the  corpus  callosum  (radiatio 
corporis  callosi)  (see  Figs.  768  and  798).  These  radiations  from  the  corpus  callosum  first 
run  horizontally,  but  later  ascend  or  descend,  as  the  case  may  be,  to  the  upper  or  lower  parts 
of  the  brain.  The  fibres  running  forward  from  the  knee  of  the  corpus  callosum  and  arching 
laterally  to  the  frontal  lobe  are  known  as  the  pars  frontalis  of  the  radiatio  corporis  callosi, 
those  running  sideways  to  the  parietal  lobe,  as  pars  parietalis.  Other  fibres  from  the  corpus 
callosum  running  backward  in  a  laterally  convex  arch  form  the  pars  occipitalis;  still  others  in 
the  temporal  region,  the  pars  temporalis;  these  fibres  spread  over  the  white  layer,  or  tapetum, 
covering  the  posterior  and  inftrior  horns. 

The  corpus  callosum  is  the  strongest  band  of  fibres,  or  commissures,  which  connect  the 
two  cerebral  hemispheres  with  each  other.  The  commissura  anterior  [cerebri]  (see  p.  666 
and  Figs.  748,  761,  771,  797,  799  and  801)  runs  transversely  as  a  strong  fibre  bundle  over  the 
substantia  perforata  anterior  behind  the  lamina  terminalis  and  in  front  of  the  limbs  of  the 
fornix;  its  chief  mass  (pars  posterior)  curves  downward  and  backward  and  runs  at  the  base 
of  the  lenticular  nucleus  to  the  caudal  part  of  the  temporal  lobe;  a  small  part  (pars  anterior) 
runs  to  the  lobus  olfactorius.  The  commissura  hippocampi  (see  p.  670)  consists  chiefly  of 
fibres  which  run  from  one  hippocampus  to  the  other. 
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Fasciculus  antero- 
lateralis  super¬ 
ficialis  [Gowersi] 

Corpora  quadri- 
gemina- thalamus-path 

Helweg’s  bundle  , 

Filum  radiculare  radicis  anterioris 
Bundle  from  formatio  reticularis  to  anterior 
laniculus  (black:  to  the  formatio  reticularis) 


Fasciculus  gracilis  [Golli] 

.  Oval  bundle  of  posterior  funiculus  [Median  root  zone] 


Ventral  area  of  posterior  funiculus  [Anterior  root  zone] 


Stratum  zonale  [Marginal  zone] 


Substantia  gelatinosa 
[Rolandi] 


Caput  columnae 
—  posterioris  [Nucleus 
of  posterior  horn] 


Nucleus  dorsalis 
[Stillingi,  Clarkii] 
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~  -  -  lateral 


Inter¬ 

mediate 


Ventral  (ventro¬ 
lateral  and  ventro¬ 
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groups 
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Anterior  marginal  bundle  [Bundle  to  anterior 
funiculus  from  nucleus  fastigii] 


Commissural  bundle 


Fasciculus  cuneatus  [BurdachiJ 
=  Burdach’s  fasciculus. 


(  Dorsomedial  group  of  ganglion  cells  of  anterior  horn 

Fasciculus  sulcomarginalis  [Bundle  from  the  superior  colliculi 
of  the  corpora  quadrigemina] 

Fasciculus  cerebrospinalis  anterior  [pyramidalis  anterior] 

803.  Schematic  transverse  section  of  spinal  cord 
with  conduction  paths  and  groups  of  ganglion 

cells.  Magnification:  circa  12.5:1.  (Held.) 

(All  the  paths  descending  from  the  brain  to  the  spinal  cord  are  in  colors,  all  other  paths  in 
the  spinal  cord,  ascending  and  descending,  are  indicated  in  black.) 

Brief  resume  of  the  conduction  paths  of  the  spinal  cord  with  synonyms.  (Held.) 
Funiculus  posterior. 

Oval  bundle  of  posterior  funiculus  =  median  root  zone. 

Fasciculus  gracilis  [Golli]  =  Goll’s  tract. 

Ventral  area  of  posterior  funiculus  =  anterior  root  zone 
Comma-shaped  bundle 
Middle  root  zone 
Posterior  medial  root  zone 

Lissauer’s  marginal  zone  =  posterior  lateral  root  zone. 

Funiculus  lateralis. 

Fasciculus  cerebrospinalis  lateralis  [pyramidalis  lateralis]  =  lateral  pyramidal  tract. 

Fasciculus  cerebellospinalis  =  direct  cerebellar  tract. 

Fasciculus  anterolateralis  superficialis  [Gowersi]  =  Gowers’  tract  =  cerebellar  tract  of  antero¬ 
lateral  funiculus. 

Lateral  limiting  layer  of  the  gray  matter  Fasciculus  lateralis 

Bundle  to  lateral  funiculus  from  Deiters’  nucleus  and  from  the  red  nucleus 
Corpora  quadrigemina-thalamus-path 
Helwegs’  bundle 

Funiculus  anterior. 

Bundle  to  anterior  funiculus  from  formatio  reticularis  (partly  also  to*  Fasciculus  anterior 
the  formatio  reticularis)  •  mpphsio-i  I 

Anterior  marginal  bundle  =  bundle  to  anterior  funiculus  from  the  >  *,roun(j  bundle*  of 

nucleus  fastigii  (roof-nucleus)  anterior  funiculus. 

Commissural  bundle  ’ 

Fasciculus  cerebrospinalis  anterior  [pyramidalis  anterior]  =  anterior  pyramidal  tract. 

Fasciculus  sulcomarginalis  =  path  from  corpora  quadrigemina  to  anterior  funiculus. 


proprius  [Flechsigi] 
ground  bundle  of  lateral 
funiculus. 
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Bundle  to  lateral 
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Secondary 
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804.  The  most  important  relations  of  the  nerve- 
elements  of  the  spinal  cord  in  transverse  and 

longitudinal  section,  schematic.  Magnification:  circa  10  : 1.  (Held.) 

(A  part  of  the  gray  matter  has  been  exposed  on  the  left  side  in  a  piece  of  spinal  cord.  The 
nerve  fibres  have  been  drawn  in  as  rigid  tubes  and  the  cells  have  been  introduced  in  the  gray 
matter  [supposedly  transparent].  The  spinal  cord  is  viewed  from  the  left  and  behind.) 
Motor  anterior  roots  red;  posterior  roots  from  the  spinal  ganglion  blue;  colors  other¬ 
wise  the  same  as  in  Fig.  803.) 

Conduction  paths  of  the  spinal  cord  (see  also  Fig.803).  (Held).  Cross-section  rela¬ 
tions  of  the  posterior  roots :  to  the  posterior  horn  of  the  same  and  of  the  opposite  side,  to 
Clarke’s  column  and  to  the  anterior  horn  (ref  ex  bundle  of  the  sensory  roots  of  the  spinal  cord). 

The  funiculi  of  the  spinal  cord  are  derived,  aside  from  the  areas  of  the  posterior 
funiculus  which  come  from  the  limbs  of  bifurcation  of  the  posterior  roots  themselves,  from  the 
different  funicular  cells  of  ine  gray  matter  (see  their  arrangement  also  in  Fig.  803),  or  they 
are  the  continuations  of  conduction  paths ,  the  origins  of  which  are  situated  above  the  spinal 
cord  in  the  brain-stem,  cerebellum  or  cerebrum. 

All  funiculi  of  the  spinal  cord  have,  by  means  of  their  collaterals,  cross-section  relations 
with  the  gray  matter  of  the  spinal  cord  and  its  cell-groups. 
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The  origin  of  the  conduction  paths  descending  to  the  spinal  cord  (indicated 

in  colors  in  Fig.  803)  is  as  follows:  the  pyramidal  tract  (red)  comes  from  the  anterior 
central  gyrus  (of  the  same  and  of  the  opposite  side,  decussation  of  pyramids  see  Figs.  778 
and  807);  the  anterior  marginal  bundle  comes  from  the  roof-nucleus  (nucleus  fastigii) 
(see  Fig.  796),  perhaps  also  from  other  gray  masses  of  the  cerebellum  (of  the  same  and 
of  the  opposite  side).  The  fasciculus  sulcomarginalis  arises  as  the  optic  -  acoustic 
reflex  path  (see  also  p.  698)  in  the  middle  gray  matter  of  the  superior  colliculus  (see  Fig.  795), 
in  largest  part  crosses  in  the  dorsal  decussation  of  the  tegmentum  (see  Figs.  786  and  795)  and 
then  passes  into  the  brain-stem  in  the  fasciculus  longitudinalis  medialis  (0.  T.  posterior  longi¬ 
tudinal  bundle)  (see  Figs. 778 — 785  and  788 — 794)  downward  to  the  spinal  cord;  individual" fibres 
in  the  more  lateral  areas  of  the  anterior  and  lateral  funiculi  (not  designated)  have  the  same 
origin.  The  origin  of  the  orange-colored  area  is  in  three  places :  1.  In  D  e  i  te  r  s’  n  u  cl e  u  s  (nucleus 
n.  vestibularis  lateralis)  (see  Figs.  791  and  805)  of  the  same  side;  this  system  passes  as  the 
bundle  of  the  lateral  funiculus  from  Deiters'  nucleus  obliquely  through  the  formatio  reticu¬ 
laris  (see  Figs.  782,  791  and  792)  and  runs  through  the  medulla  oblongata  in  the  area  occupied 
by  Gowers’  tract  (see  Figs.  778 — 781  and  788 — 790).  2.  In  the  red  nucleus  of  the 
tegmentum  (nucleus  ruber  tegmenti)  of  the  opposite  side;  this  bundle  goes  through  the 
ventral  decussation  of  the  tegmentum  (see  Fig.  795)  into  the  lateral  lemniscus  of  the  opposite 
side  (see  Figs.  784  and  794),  then  perforates  the  trapezoid  body  (corpus  trapezoideum)  (see 
Figs.  782,  783,  792  and  793)  and  as  the  bundle  of  the  lateral  funiculus  from  the  red  nucleus 
joins  that  from  Deiters’  nucleus  (see  Figs.  781 — 783  and  790 — 793).  3.  In  the  three 

lateral  nuclei  of  the  formatio  reticularis  (nucleus  lateralis  inferior  see  Figs.  780 
and  781,  medius  see  Fig.  783,  superior  see  Fig.  786);  its  fibres  lie  in  large  part  in  the 
fasciculus  longitudinalis  medialis  (O.  T.  posterior  longitudinal  bundle),  in  part  also  in  the 
longitudinal  strands  of  the  formatio  reticularis  (substantia  reticularis  alba)  (see  Fig.  778 — 786 
and  788—795). 

The  other  descending  conduction  paths  in  the  spinal  cord  come  from  three  sources : 

1.  From  the  posterior  roots  (origin  :  spinal  ganglia) ;  these  lie  partly  in  Lissauer’s  marginal 
zone ,  partly  in  the  middle  root  zone.  2.  From  the  cells  of  the  posterior  ho rn  (stratum 
zonale  see  Fig.  803) ;  these  run  partly  in  the  comma-shaped  bundle ,  in  the  ventral  area  of  the 
posterior  funiculus  and  in  the  lateral  limiting  layer  of  the  gray  matter,  partly  also  in 
Lissauer’s  marginal  zone.  3.  From  the  cells  of  the  anterior  horn;  these  lie  partly  in 
the  anterior,  partly  in  the  lateral  funiculi. 

The  ascending  systems  of  the  spinal  cord  (see  Figs.  803  and  804)  are  the  follow¬ 
ing  three: 

1.  Direct  continuation  of  the  posterior  roots;  these  run  in  the  posterior 
funiculus  to  the  nucleus  fasciculi  gracilis  and  nucleus  fasciculi  cuneati.  Their  secondary  path 
arising  here,  crosses  in  the  sensory  (fillet)  decussation  (decussatio  lemniscorum)  (see  p.  687 
and  Figs.  779  and  788)  and  goes  as  the  interolivary  layer  (stratum  interolivare  lemnisci) 
and  medial  fillet  (lemniscus  medialis  fsensitivusj)  to  the  ventrolateral  nucleus  of  the  thala¬ 
mus,  partly  directly  to  the  somaesthetic  area  (see  Figs.  779 — 786,  789 — 795  and  806 — 812)  and 
crossed  and  uncrossed  partly  by  way  of  the  fibrae  arcuatae  externae  and  in  the  path  of  the 
corpus  restiforme  (see  p.  700)  to  the  nucleus  dentatus  and  worm  of  the  cerebellum  (see 
Figs.  789—792). 

2.  The  conduction  paths  superimposed  upon  this  primary  sensory  path 
of  the  posterior  funiculus  are  derived  from  the  cells  of  the  posterior  horn ,  of  Clarke’s 
column,  and  also,  partly,  of  the  anterior  horn,  around  which  collaterals  of  the  posterior  roots 
break  up.  The  conduction  paths  arising  from  the  posterior  horn  go  partly  into  the 
posterior  funiculus  of  the  same  side  and  into  the  lateral  funiculus  of  the  same  side  (lateral 
limiting  layer  of  the  gray  matter),  partly  also  into  the  opposite  anterior  funiculus  (by  way 
of  the  anterior  white  commissure).  The  cells  of  Clarke’s  nucleus  send  their  axones  by 
way  of  the  homolateral  direct  cerebellar  tract,  fasciculus  cer ebello spinalis ,  (contained  above 
in  the  corpus  restiforme)  (see  Figs.  778 — 783  and  788 — 792)  to  the  cortex  of  the  upper  surface 
of  the  worm.  The  anterior  horn  cells  concerned  send  their  axis -cylinder- processes 
probably  in  the  area  of  the  homolateral  Gowers’  tract  (fasciculus  anterolateralis  super¬ 
ficialis  [ Gowersi],  cerebellar  path  of  anterolateral  funiculus)  (see  Figs.  778 — 784  and  788 — 793) 
to  the  inferior  surface  of  the  worm  and  into  the  commissural,  bundle  whence  their  course  and 
end  is  unknown. 

3.  The  conduction  paths  arising  from  the  anterior  horn  cells  are  partly 
short,  running  in  the  ground  bundles  of  the  anterior  and  lateral  funiculi  and  then  bend  back  into 
the  gray  matter,  partly  long,  extending  upward  as  far  as  the  formatio  reticularis  to  end  in  an 
unknown  manner. 
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805.  Nuclei  of  origin  of  motor  and  primary  ter¬ 
minal  nuclei  of  sensory  cerebral  nerves,  schematically 

represented  in  a  supposedly  transparent  brain-stem,  viewed  from  behind 
(see  also  Figs.  751  and  757).  Magnification:  2:1.  (Held.) 


(Nuclei  and  roots  of  motor  nerves  red,  of  sensory  reddish-violet,  of  the  n.  cochlearis  yellow  and 

of  the  n.  opticus  bluish -violet.) 
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806.  Course  of  some  of  the  greater  conduction 

paths  in  the  brain  (see  also  Figs.  807  and  808).  (Held.) 

On  the  left  side  the  cerebellum  has  been  completely  removed  as  well  as  the  cerebrum  with 
the  exception  of  the  large  ganglia;  on  the  right  side  the  posterior  superior  part  of  the  cerebral 
hemisphere  has  been  removed  by  a  vertical  (not  exactly  frontal)  and  a  horizontal  section. 

The  brain  is  viewed  from  the  left  and  from  behind. 

Pyramidal  tract  red;  path  from  the  ventrolateral  nucleus  of  the  thalamus 
to  the  somaesthetlc  area  blue;  posterior  funiculi,  nuclei  of  posterior  funiculi  and 

further  portions  of  the  same  conduction  paths,  viz.:  1.  medial  lemniscus  (crossed)  to  the 
ventrolateral  nucleus  of  the  thalamus,  2.  part  of  the  corpus  restiforme  (of  the  same  and 
of  the  opposite  side)  to  the  nucleus  dentatus  and  to  the  cortex  of  the  vermis  blue;  cochlear 
nerve  and  auditory  conduction  path  yellow;  primary  (corticopetal)  optic  radiation 
violet,  secondary  (corticofugal)  orange;  brachium  conjunctivum  green. 
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Origin  and  central  conduction  paths  of  the  cerebral  nerves.  (Held.) 

The  motor  cerebral  nerves  arise  in  definite  gray  masses  of  the  brain-stem,  their  so- 
called  nuclei  of  origin  (nuclei  originis).  On  the  other  hand,  the  gray  masses  in  which  the 
sensory  cerebral  nerves  first  enter  and  branch  up  (nuclei  of  the  sensory  nerves)  are  their 
terminal  nuclei  or  their  primary  domains  of  termination,  while  their  origin  must  be  sought  in  their 
ganglia  situated  outside  the  brain.  The  secondary  paths  proceed  from  the  primary  terminal  nuclei. 

1.  The  nervus  olf actor ius  arises  in  the  bipolar  olfactory  cells  of  the  regio  olfactoria 
of  the  nasal  mucous  membrane;  its  primary  domain  of  termination  lies  in  the  olfactory  glomeruli 
of  the  bulbus  olfactorius.  From  this  a  secondary  path  proceeds  from  the  mitral  cells  and  forms 
the  nerve  fibres  of  the  tractus  olfactorius  (see  p.  665).  A  part  of  the  latter  ends  in  the  cortex 
of  the  trigonum  olfactorium;  a  second  part,  the  lateral  olfactory  root  (stria olf actorialater alis) , 
runs  to  the  uncus,  whence  further  paths  go  to  the  hippocampus,  the  gyrus  hippocampi  and  the 
half  of  the  gyrus  fornicatus  adjoining  the  corpus  callosum.  The  intermediary  root  (stria 
olfactoria  intermedia)  penetrates  into  the  substantia  perforata  anterior  and  the  medial  olfactory 
root  (stria  olfactoria  medialis)  passes  to  the  gyrus  subcallosus.  These  domains  of  termination 
in  the  cortex  form  together  the  olfactory  sphere  (see  Fig.  801). 

2.  The  sensory  cells  of  the«  retina  are  connected  by  the  bipolar  nerve  cells  of  the  innner 
granular  layer  with  the  large  ganglion  cells  of  the  retina;  from  these  arises  the  nervus  opti¬ 
cus,  which  undergoes  partial  decussation  with  the  optic  nerve  of  the  other  side  in  the  chiasma 
opticum,  whereby  the  largest  part  (from  the  nasal  half  of  the  retina)  passes  into  the  opposite 
tractus  opticus,  a  smaller  part  (from  the  temporal  side  of  the  retina)  into  the  tractus  of  the 
same  side.  The  tractus  opticus,  which  therefore  contains  nerve  fibres  from  both  retinae,  ends 
in  the  corpus  geniculatum  laterale  and  in  the  pulvinar  thalami  as  well  as  in  the  superficial 
and  middle  gray  matter  of  the  superior  colliculus  (see  Figs.  786  and  805).  The  corticopetal 
primary  optic  radiation  runs  from  the  geniculate  body  and  thalamus  in  the  radiatio  occipito- 
- thalamica  [ Gratioleti ]  occipitalward  along  the  posterior  horn  of  the  lateral  ventricle  (separa¬ 
ted  from  it  by  the  tapetum)  to  the  visual  sphere  lying  around  he  fissura  calcarina  and 
characterized  by  the  linea  Gennari  (see  Figs.  801,  806  and  808 — 812).  Fibres  run  also  in  the 
opposite  direction  (corticofugal)  from  the  visual  sphere  to  the  superior  colliculus  of  the  corpora 
quadrigemina  (secondary  optic  radiation).  In  the  middle  gray  matter  of  the  superior  colliculus 
arises  the  optic-acoustic  reflex  path  (see  p.  695),  innervates  the  nuclei  of  the  nn.  oculomotorius, 
trochlearis  and  abducens  and  descends  to  the  spinal  cord  (see  Figs.  778 — 786  and  788 — 795). 

3.  The  nervus  oculomotorius  arises  in  the  nucleus  n.  oculomotorii,  which  lies  in  the  ' 
floor  of  the  substantia  grisea  centralis  at  the  level  of  the  superior  colliculus  (see  Figs.  786,  795 
and  805).  The  ganglion  cell-groups  lying  in  the  dorsal  trough  of  the  fasciculus  longitudinalis 
medialis  form  the  lateral  nucleus,  which  especially  innervates  the  extrinsic  muscles  of  the  eye. 
A  small  part  of  the  n.  oculomotorius  crossing  the  middle  line  between  the  two  nuclei  arises  from 
the  distal  portion  of  the  nucleus  of  the  other  side.  From  the  cortex  of  the  central  gyri 
the  oculomotorius  nucleus,  like  that  of  the  n.  trochlearis,  in  all  probobility  receives  voluntary 
innervation;  the  path  passes  through  the  base  of  the  cerebral  peduncle. 

4.  The  nervus  trochlearis  arises  from  the  nucleus  n.  trochlearis  situated  just  caudal- 
ward  to  the  previous  nucleus  (see  Fig.  785);  it  passes  dorsalward  at  the  margin  of  the  central 
gray  matter  and  undergoes  total  decussation  in  the  velum  medulläre  anterius  (decussatio 
nervorum  trochlearium)  (see  Figs!  794  and  805). 

5.  N.  trigeminus  (see  Fig.  805).  The  motor  portio  minor  arises  from  the  nucleus  moto- 
rius  princeps  n.  trigemini,  the  locus  caeruleus  and  the  cell  column  (nucleus  radicis  descendentis) 
accompanying  the  radix  descendens  [mesencephalica]  n.  trigemini,  which  reaches  upward  at  the 
margin  of  the  central  gray  matter  almost  as  far  as  the  level  of  the  commissura  posterior  (see 
Figs.  783 — 785,  793  and  794).  The  sensory  portio  major  arises  from  the  ganglion  semilunare 
[ Gasseri ],  perforates  the  pons  and,  bifurcating,  ends  partly  in  the  nucleus  sensibilis  n.  trigemini, 
partly  descending  as  the  tractus  spinalis  n.  trigemini  in  the  gray  mass  (nucleus  tractus  spinalis) 
adjacent  to  it  (see  Figs.  778 — 783,  788—792  and  796).  From  the  sensory  trigeminus  nucleus  a 
reflex  path  passes  to  the  motor  trigeminus  nucleus  of  the  same  and  of  the  opposite  side;  upon 
these  also  collaterals  of  the  radix  descendens  influence.  Similarly  a  path  to  this  motor  nucleus 
of  origin  arises  from  the  nucleus  tractus  spinalis  n.  trigemini  by  way  of  the  librae  arcuatae 
internae  at  the  level  of  the  facial  nucleus.  In  addition  secondary  cortical  paths  extend  from  the 
terminal  nucleus  of  the  tractus  spinalis  partly  in  the  crossed  interolivary  layer,  partly  in  fields 
of  the  formatio  reticularis  of  the  same  and  of  the  opposite  sides;  they  finally,  through  inter¬ 
calation  of  the  ventrolateral  nucleus  of  the  thalamus,  become  connected  with  the  cortex  of  the 
somaesthetic  area.  The  voluntary  cortical  path  for  the  motor  nucleus  of  the  n.  trigeminus  runs 
in  part  in  the  pyramidal  tract;  it  arises  in  the  inferior  third  of  the  anterior  central  gyrus  and 
in  the  feet  of  the  frontal  gyri  in  front  of  it  (see  Fig.  811). 

6.  N.  abducens.  It  arises  from  the  nucleus  n.  abducentis,  which  lies  just  in  front  of 
the  genu  [internum]  radicis  n.  facialis  on  the  floor  of  the  fourth  ventricle  (see  Figs.  782,  792 
and  805).  The- cortical  path  for  its  voluntary  innervation  is  probably  the  pyramidal  tract. 
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807.  Course  of  the  pyramidal  tract  (red)  and  of  the 

cerebropontile  paths  (temporal:  light-brown;  frontal:  dark-brown);  end  of  auditory 
conduction  path  (yellow)  and  indirect  continuation  of  medial  lemniscus  and 
brachium  conjunctivum  from  the  ventrolateral  nucleus  of  the  thalamus 

(blue),  introduced  into  Fig.  798.  (Held.) 

7.  N.  facialis  (see  Figs,  782,  791,  792  and  805).  Its  nucleus  of  origin,  nucleus  n.  facia¬ 
lis ,  lies  in  the  ventral  part  of  the  formatio  reticularis  at  about  the  middle  of  the  dorsoventral 
diameter  of  the  pons.  It  is  innervated  by  the  lower  third  of  the  anterior  central  gyrus  (see 
Fig.  811)  by  way  of  the  pyramidal  tract,  which  gives  off  arcuate  fibres,  partly  to  the  nucleus 
of  the  same  side,  partly  to  that  of  the  opposite  side,  through  the  raphe  of  the  medulla  ob¬ 
longata.  The  radix  n.  facialis  at  first  passes  (pars  prima)  dorsal-  and  medianward  as  far  as 
the  floor  of  the  rhomboid  fossa,  there  loops  in  front  of  the  colliculus  facialis  with  a  sharp  bent 
(genu  [ internum J)  around  the  nucleus  of  the  n.  ahducens  and  then  (pars  secunda)  goes  ventral- 
and  lateralward  to  the  site  of  emergence. 

The  central  connections  of  the  n.  intermedius  have  been  insufficiently  worked  out  in  man. 

8.  N.  acusticus.  It  consists  of  the  n.  vestibularis  and  the  n.  cochlearis  (see  Fig.  805). 
a)  The  n.  vestibularis  arises  in  the  ganglion  vestibuläre;  its  central  root  ends  in 

the  region  of  the  floor  of  the  rhomboid  fossa  in  the  nucleus  nervi  vestibularis  lateralis 
[Deiters],  nucleus  medialis  [Schwalbe]  and  nucleus  superior  [Flechsig,  Bechterew]  (see  Figs. 
780 — 782,  791,  792  and  796).  Another  part  passes  downward  as  the  radix  descendens  and 
ends  in  the  gray  mass  accompanying  it  (nucleus  n.  vestibularis  spinalis)  (see  Figs.  780,  781, 
789  and  790).  Reflex  paths  pass  from  Deiters’  nucleus  to  the  lateral  funiculus  of  the  spinal 
cord,  from  the  medial  and  superior  nuclei  to  the  fasciculus  lougitudinalis  medialis  of  both  sides, 
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a  part,  after  innervation  of  the  nucleus  n.  abducentis  of  the  same  side  passing  to  the  nucleus 
n.  trochlearis  and  nucleus  n.  oculomotorii  of  the  opposite  side.  Farther,  fibrae  arcuatae  internae 
extend  from  the  terminus  of  the  n.  vestibularis  to  the  lateral  areas  of  the  formatio  reticularis 
of  both  sides ;  of  these  a  part  acts  upon  the  motor  trigeminus  nucleus  and  farther  up  upon  the 
oculomotorius  nucleus,  arriving  finally  in  the  ventrolateral  nucleus  of  the  thalamus ;  hence  con¬ 
nection  is  made  with  the  somaesthetic  area.  Special  paths  from  the  lateral  and  superior  nuclei 
connect  with  the  nucleus  fastigii  of  the  cerebellum,  the  nucleus  dentatus  and  the  cortex  of  the  vermis. 

b)  The  nervus  cochlearis  arises  from  the  ganglion  spirale;  its  central  root  perforates 
the  posterior,  lateral  margin  of  the  pons  and  ends  in  the  nucleus  n.  cochlearis  ventralis  and 
the  nucleus  n.  cochlearis  dorsalis  [nucleus  tuberculi  acustici]  (see  Figs.  781,  790,  791  and 
796).  From  the  latter  proceed  the  inconstant  striae  medulläres;  from  the  ventral  nucleus 
arises  the  corpus  trapezoideum,  the  nerve  fibres  of  which  are  supplemented  by  others  from  the 
upper  olive  and  the  trapezoid  nucleus.  The  upward  continuation  of  the  trapezoid  body  is  the  lateral 
lemniscus  (lemniscus  lateralis  [acusticus]) ;  it  carries  fibres  from  the  corpus  trapezoideum  of  both 
sides,  also  fibres  from  the  nucleus  lemnisci  lateralis  and  ends  in  the  nucleus  of  the  inferior  colli¬ 
culus  of  the  same  and  of  the  opposite  side,  as  well  as  in  the  middle  gray  matter  of  the  superior 
colliculus  (see  also  optic-acoustic  reflex  path  p.  695).  Another  part,  supplemented  by  paths  from  the 
inferior  colliculi,  goes  to  the  corpus  geniculatum  mediale,  or  directly  over  into  the  higher  conduction 
path,  extending  from  this  geniculate  body  to  the  cortex  of  the  gyri  temporales  transversi  (audi¬ 
tory  sphere)  (see  Figs.  805 — 811). 

9.  10.  N.  glossopharyngeus  and  u.  vagus  (see  Fig.  805).  Their  motor  fibres  arise 
partly  in  the  nucleus  dorsalis  nn.  glossopharyngei  et  vagi  (medial  from  the  ala  cinerea), 
partly  in  the  nucleus  ventralis  [nucleus  ambiguus] ,  which  lies  in  the  formatio  reticularis 
dorsal  from  the  dorsal  accessory  olive  (see  Figs.  780,  781  and  789).  Their  sensory  fibres  arise 
in  the  ganglion  superius  and  petrosum  n.  glossopharyngei ,  and  in  the  ganglion  jugulare  and 
nodosum  n.  vagi  and  pass  upward  in  an  oblique  direction  from  the  lateral  margin  of  the  medulla 
oblongata  to  the  ala  cinerea.  Through  bifurcation  of  their  nerve  fibres  the  tractus  solitarius 
arises.  Their  primary  terminal  domain  is  the  nucleus  alae  cinereae,  the  nucleus  tractus  solitarii 
and  the  ganglion  commissurale  alae  cinereae  (see  Figs.  779 — 781,  788  and  789).  Reflex  fibres 
extend  to  the  dorsal  vago-glossopharyngeal  and  to  the  hypoglossal  nucleus.  The  secondary  paths 
lie  in  the  lateral  areas  of  the  formatio  reticularis  of  the  same  and  of  the  opposite  side,  as  well 
as  in  the  crossed  interolivary  layer.  Fibres  from  the  pyramidal  tract  pass  to  the  motor  nuclei. 

11.  N.  accessorius.  Its  upper  bundles  arise  along  with  the  motor  portion  of  the  vagus, 
the  lower  spinal  bundles,  on  the  other  hand,  from  the  dorsolateral  group  of  anterior  horn  cells 
as  far  down  as  the  5th — 7th  cervical  segment  (see  p.  686  and  Fig.  805), 

12.  N.  hypoglossus  arises  in  the  nucleus  n.  hypoglossi  in  the  floor  of  the  rhomboid 
fossa  and  in  the  central  gray  matter  at  the  end  of  the  central  canal  (see  Figs.  780,  789  and  805). 
The  nuclei  receive  voluntary  innervation  from  the  pars  frontalis  of  the  operculum  (see  Fig.  811) 
by  way  of  the  pyramidal  tract  through  fibres  running  upward  in  the  raphe  which  dominate 
both  nuclei. 

Connections  of  the  cerebellum.  (Held.) 

The  conduction  paths  of  the  cerebellum  on  each  side  ending  or  arising  in  its  gray  cortex  and 
its  subcortical  ganglia  lie  chiefly  in  three  great  bundles,  which  are  distinguished  macroscopically 
as  the  re8tiform  body,  the  arm  of  the  pons  and  the  connecting  arm.  Macroscopically  inseparable 
from  the  restiform  body  is  a  fourth  bundle  called  the  medial  part  of  the  corpus  restiforme. 

1.  The  coirpu8  restiforme  (O.  T.  inferior  cerebellar  peduncle)  unites  the  paths  from 
the  spinal  cord  and  the  medulla  oblongata.  These  arise 

a)  from  Clarke’s  column  of  the  same  side  (direct  cerebellar  tract)  (see  p.  695).  (A  path  par¬ 
allel  to  the  direct  cerebellar  tract  is  the  cerebellar  path  of  the  anterior  funiculus  ( Gowers’  tract) 
(see  also  p.  695),  which  runs  on  the  more  ventral  surface  of  the  medulla  oblongata,  is  covered  later 
by  the  pons,  then  loops  around  the  lateral  lemniscus  and  the  brachium  conjunctivum,  and,  passing 
along  the  velum  medulläre  anterius,  ends  in  the  vermis  (see  Figs.  778 — 784,  788 — 793  and  803)]; 

b)  from  the  nuclei  of  the  posterior  funiculi  of  the  same  and  of  the  opposite  side  (sen¬ 
sory  decussation,  fibrae  arcuatae  internae  and  externae)  (see  Figs.  779  and  788); 

c)  from  the  inferior  olives  of  the  same  and  of  the  opposite  side  ( fibrae  cerebelloolivares) 
(descending  paths  also  run  in  this  olive-worm-path)  (see  Kgs.  780,  781,  789  and  790); 

d)  from  the  nucleus  of  the  lateral  funiculus. 

The  corpus  restiforme  ends  in  the  nucleus  dentatus,  nucleus  emboliformis  and  nucleus 
globosus  (chiefly  through  collaterals),  the  nucleus  of  the  roof  and  in  the  cortex  of  the  vermis 
(see  Figs.  791,  792,  796  and  806). 

2.  The  medial  part  of  the  corpus  restiforme  (see  Fig.  792)  consists  in  large 
part  of  the  direct  sensory  cerebellar  path,  which  passes  from  the  terminal  nuclei  of  the  nn. 
glossopharyngeus,  vagus,  vestibularis  and  trigeminus  to  the  nucleus  of  the  roof  and  the  cortex 
of  the  vermis.  There  are  also  descending  paths  which  go  from  here  partly  directly  by  way  of  the 
formatio  reticularis  into  the  anterolateral  funiculus  of  the  spinal  cord,  in  large  part,  however, 
indirectly,  ending  in  Deiters’  nucleus,  from  which  a  bundle  descends  to  the  lateral  funiculus. 
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808.  Position  of  the  pyramidal  tract  (red),  secondary 

optic  radiation  (orange),  frontal  pontile  path  (dark-brown),  tem¬ 
poral  pontile  path  (light-brown),  auditory  conduction  path 
(yellow),  primary  optic  radiation  (violet),  medial  lemniscus  (blue), 
brachium  conjunctivum  (green),  cortical  path  from  the  ventro¬ 
lateral  nucleus  Of  the  thalamus  (blue),  introduced  into  Fig.  801.  (Held.) 

3.  The  arms  of  the  pons ,  brachia  pontis,  (0.  T.  middle  cerebellar  peduncles)  arise 
in  the  cortex  of  the  cerebellar  hemispheres  and  end  in  the  nuclei  pontis  of  the  same  and  of 
the  opposite  side ;  paths  in  the  opposite  direction  also  exist.  Farther  continuations  are  a)  the 
median  descending  pontile  path  (see  Fig's.  782 — 785),  which  penetrates  the  tegmentum  of 
the  pons  and  hence  in  part  descends  to  the  spinal  cord ,  in  part  ascends  toward  the  corpora 
quadrigemina,  as  well  as  b)  the  corticopetal  fibres  of  the  cerebropontile  paths  (chiefly  of  the 
temporal). 
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4.  The  connecting  arms ,  brachia  conjunctiva,  proceed  chiefly  from  the  nucleus  den- 
tatus  (supplemented  by  paths  from  the  nucleus  fastigii  and  the  cortex  of  the  vermis),  decussate  in 
the  raphe  of  the  tegmentum,  become  connected  by  collaterals  with  the  red  nucleus,  which,  through 
its  bundle  to  the  lateral  funiculus,  innervates  the  opposite  half  of  the  spinal  cord,  and  end  in  large 
part  finally,  together  with  the  medial  lemniscus,  in  the  ventrolateral  nucleus  of  the  thalamus, 
whence  the  cortical  path  passes  to  the  somaesthetic  area  (see  Pigs.  797,  806  and  808). 

Connections  of  the  cerebrum.  (Held.)  The  white  substance  of  the  cerebrum  contains 
1.  proper,  endogenous  conduction  paths,  the  association  fibres,  which  unite  spatially  separated  and 
functionally  non-equivalent  gyri  of  the  cortex  with  one  another,  2.  those  which  bring  the  cerebral 
cortex  (or  parts  homologous  with  it:  nucleus  caudatus,  putamen)  into  relation  with  the  thalamus, 
the  so-called  corona  radiata  of  the  thalamus  (radiation  of  the  thalamus),  3.  paths  which  connect  the 
cerebral  cortex  with  lower  regions  of  the  central  nervous  system  (brain-stem,  medulla  oblongata, 
spinal  cord)  and  which  are  contained  in  the  stem-bundles.  The  twro  latter  form  the  system  of  pro¬ 
jection  fibres  and  include  the  sensory  conduction  paths  as  well  as  the  motor  paths  which  transfer  the 
voluntary  impulses  of  the  cerebral  cortex  to  the  lower  nuclei  of  origin  of  the  individual  muscle  nerves. 

I.  The  association  fibres  are  intercortical  conduction  paths,  and  as  such  unite 
either  different  gyri  of  the  same  hemisphere  or  of  the  two  hemispheres.  The  latter  are  con¬ 
tained  in  the  corpus  callosum,  the  anterior  commissure  and  the  commissura  hippocampi. 

II.  While  the  association  fibres  run  more  superficially  beneath  the  cortex  and  follow  its 
surface,  the  radiation  of  the  thalamus  presents  a  fan-like  arrangement  toward  the  depth. 
It  is  arranged  in  the  gross  form  of  the  so-called  peduncles  of  the  thalamus ,  the  anterior, 
superior,  posterior  and  inferior  peduncles  converging  from  the  frontal,  parietal,  occipital  and 
temporal  lobes  respectively  to  the  thalamus,  and  there  helping  to  form,  on  its  outer  surface  and 
on  that  of  the  nucleus  caudatus,  the  capsula  interna.  Ascending  and  descending  conduction 
paths  are  to  be  distinguished  in  this  radiation  (Stabkranz). 

1.  The  ascending  conduction  paths  of  the  radiation  carry  the  different  sensory  paths 
to  the  sense  centres  of  the  cerebral  cortex  (see  Figs.  806 — 812): 

a)  From  the  ventrolateral  nucleus  of  the  thalamus  to  the  cortex  of  the  somaesthetic  area 
(see  Figs.  811  and  812);  these  are  the  continuations  of  the  medial  lemniscus,  of  the  lateral  areas 
of  the  formatio  reticularis  and  of  the  brachia  conjunctiva  (see  Fig.  806).  (A  small  part  of  the 
first  mentioned  goes  directly  through  the  thalamus  without  interruption.)  They  lie  in  larger  part 
in  the  posterior  third  of  the  capsula  interna  (see  Fig.  808),  in  smaller  part  also,  after  perforating 
or  encircling  the  nucleus  lentiformis  from  below,  in  the  capsula  externa  (see  Fig.  806). 

b)  Behind  this  the  auditory  conduction  path  emerges  from  the  internal  capsule;  it  runs  trans¬ 
versely  a  little  behind  the  free  posterior  margin  of  the  nucleus  lentiformis  and  passes  directly  lateral- 
ward  to  the  cortex  of  the  gyrus  temporalis  superior  and  gyri  temporales  transversi  (see  Fig.  809). 

c)  The  visual  conduction  path  (primary  optic  radiation  of  Flechsig),  emerging 
lateralward  and  below  the  pulvinar  and  lateral  geniculate  body,  runs  straight  occipitalward 
to  the  cortex  about  the  fissura  calcarina  (visual  sphere)  (see  also  p.  698  and  Fig.  810). 

2.  Descending  conduction  paths.  They  arise  in  general  from  the  pyramidal  cells  of  the 
cerebral  cortex  and  end  in  part  in  the  subcortical  ganglia  of  the  cerebrum  or  in  the  mid-brain. 
Here  belong,  among  others: 

A)  The  part  of  the  fornix  -which  as  the  fimbria  proceeds  from  the  cortex  of  the  hippocampus, 
and  as  the  columna  fornicis  ends  in  the  corpus  mamillare  of  the  same  and  of  the  opposite  sides, 
whence  the  path  is  continued,  partly  as  the  fasciculus  thalamomamillaris  [Vicq  d’Azyri]  to  the 
anterior  nucleus  of  the  thalamus  (see  Figs.  773  and  798),  partly  as  the  fasciculus  tegmento- 
mamillaris  to  the  tegmentum  of  the  base  of  the  cerebral  peduncle.  Here  belongs  also  the 
secondary  visual  conduction  path  (secondary  optic  radiation)  (see  also  p.  698  and  Figs.  806, 
808  and  810),  which  acts  upon  the  superior  colliculus. 

B)  Of  the  descending  conduction  paths  of  the  cortex  a  large  part  passes  through  the 
capsula  interna  directly  into  the  base  of  the  cerebral  peduncle  and  ends  at  varying  depths 
(see  Figs.  787,  807  and  808): 

a)  Frontal  [cerebro] pontile  path  (Arnold’s  bundle).  It  arises  from  the  frontal  layers 
of  the  somaesthetic  area  and  ends  in  the  gray  matter  of  the  pons.  On  its  way  it  lies  in  the 
anterior  (frontal)  areas  of  the  internal  capsule,  and  farther  down  in  the  medial  part  of  the 
base  of  the  cerebral  peduncle.  Toward  the  pyramidal  tract  lie  special  motor  conduction  paths 
for  the  nuclei  of  the  motor  cerebral  nerves  (corticobulbar  path). 

b)  Temporal  [cerebro] pontile  path  (Tiirck’s  bundle).  It  unites  the  temporal  lobe  with 
the  pons.  It  lies  in  the  most  posterior  part  of  the  capsule,  which  it,  together  with  the  audi¬ 
tory  conduction  path,  bounds ;  farther  down,  in  the  base  of  the  cerebral  peduncle,  it  lies  lateral 
from  the  pyramidal  tract. 

c)  Pyramidal  tract.  It  arises  in  the  large  pyramidal  cells  of  the  anterior  central  gyrus. 
Besides  the  motor  fibres  for  the  nuclei  of  the  cerebral  nerves,  it  carries  also  chiefly  fibres  for  the 
motor  anterior  horns  of  the  spinal  cord.  In  the  internal  capsule  the  paths  for  the  motor  nerves 
of  the  upper  extremity  lie  more  frontalward  and  are  separate  from  those  for  the  lower  extremity. 
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809.  Sagittal  section  through  the  brain  of  a  7  weeks  old  infant. 
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810.  Section  through  the  cerebral  hemisphere  of  a  16  days  old  infant. 

The  section  is  made  obliquely  and  deviates  from  the  horizontal  plane  so  that,  the  border  neigh¬ 
boring  the  median  plane  (the  lower  border  of  the  figure)  lies  higher  than  the  convex. 

809 and  810.  Section  through  the  brain  (after p. Flechsig) 

to  demonstrate  the  fact  that  the  nerve  fibres  of  various  central  paths  are 
ensheathed  by  medulla  at  different  times.  Natural  size. 

(The  medullated  nerve  fibres  are  blue.) 
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811.  Left  hemi-  _ 

sphere ,  from  outside.  V  S  Occipitotemporal  association  centre 

(The  temporal  lobe  is 
drawn  away  from  the  is¬ 
land  to  expose  the  transverse  gyri  [Flechsig].)  The  dots  indicate  the  points  of  electric  stimulation 
after  F.  Krause.  Z(?)  =  Tongue;  St  =  Vocal  cords;  B  =  Broca’s  convolution. 
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Frontal 
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812.  Bight  hemi¬ 
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811  and 


\  Occipitotemporal 
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812.  Cortical  areas  of  the  cerebral  hemispheres 

(after  P.  Flechsig).  (For  names  of  gyri,  sulci  etc.  see  Figs.  759—762.) 

Sphere  of  general  sensibility  and  mobility  blue;  olfactory  and  gustatory  (?)  spheres  dotted  blue, 
visual  sphere  violet,  auditory  sphere  yellow,  association  centres  white. 
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(The  temporal  lobe  somewhat  drawn  away  from  the  island  to  expose  its  transverse  gyri.) 


814.  Right  hemisphere,  from  within. 

813  and  814.  Medullation  of  the  cortical  areas  of 
the  cerebral  hemispheres  (after  p.  Flechsig). 

(For  names  of  convolutions,  sulci  etc.  see  Figs.  759 — 762.)  The  figures  indicate  the  order  in 
which  the  fibres  in  the  various  areas  are  medullated.  The  shaded  areas  are  medullated  at  birth. 
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Membranes  of  the  Brain. 
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815.  The  subarachnoideal  spaces  in  a  median 

section  of  the  head,  left  half,  viewed  from  the  right. 

(Partly  after  illustrations  by  W.  Braune,  and  by  Key  and  Retzius.) 

(The  subarachnoidal  spaces  and  the  ventricles  of  the  brain  connected  with  them  have  been 
injected  with  a  red -colored  mass.  The  falx  cerebri  has  been  removed.) 

The  arachnoidea  encephali  (cobweb  membrane)  (see  also  Fig.  816)  is  a  very 
delicate  non -vascular  membrane  loosely  attached  to  the  pia  mater  encephali  (see  p.  674)  by 
numerous  strands  and  membranes  which  transform  the  cavum  subarachnoideale,  situated  between 
the  pia  mater  and  the  arachnoidea  and  filled  with  serous  liquor  cerebrospinalis,  into  a  system 
of  smaller  and  larger  communicating  spaces.  On  the  convex  surface  of  the  cerebrum  the 
arachnoidea  is  attached  to  the  summits  of  the  gyri  by  shorter  strands;  it  does  not  penetrate 
into  the  sulci  with  the  exception  of  the  fissura  longitudinalis  cerebri,  but  is  stretched  out  over 
these  from  one  gyrus  to  the  next.  Hence  larger  .spaces  arise  over  each  sulcus.  Still  larger 
cavities,  cistemae  subarachnoideales ,  are  to  be  found,  especially  at  the  base  of  the  brain. 
The  largest  of  these,  cisterna  cerebellomedullaris,  arises  through  the  fact  that  the  arachnoidea 
encephali  as  a  continuation  of  the  arachnoidea  spinalis  extends  from  the  dorsal  surface  of  the 
medulla  oblongata  over  the  fissura  transversa  cerebelli  (see  p.  655)  directly  to  the  lower  surface 
of  the  cerebellum.  The  arachnoidea  does  not  even  penetrate  into  the  fissura  transversa  cerebri 
(see  p.  657);  hence  in  the  neighborhood  of  the  vena  cerebri  magna  [Galeni]  arises  the  cisterna 
venae  cerebri  magnae,  which  extends  far  forward  between  the  layers  of  the  teia  chorioidea 
ventriculi  tertii  (see  p.  674).  From  the  anterior  surface  of  the  medulla  oblongata  the  arachnoidea 
stretches  in  front  of  the  pons  and  the  brachia  pontis  lateralward  as  far  as  the  surface  of  the 
cerebellum,  then,  passing  out  from  the  upper  margin  of  the  pons  bridges  over  the  corpora 
mamillaria  and  their  neighborhood  (see  Fig.  758)  to  reach  the  temporal  lobes  lateral  ward  and 
the  frontal  lobes  forward,  in  front  of  the  chiasma  opticum. 
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816.  Frontal  section  through  the  skull, 

meninges  and  brain  (after  Key  and  Retzius). 

(The  subarachnoidal  spaces  have  been  injected  with  a  red-colored  mass.)  Magnification:  5:2. 

Arachnoidea  encephali  (continued)  (see  also  Fig.  815).  There  thus  arises  a  large 
subarachnoidal  space,  through  which  pass  the  a.  basilaris,  the  tractus  optici  and  the  beginnings 
of  the  cerebral  nerves;  the  portion  situated  behind  the  infundibulum  is  called  the  cisterna 
interpeduncularw ,  that  below  and  in  front  of  the  chiasma  opticum  the  cisterna  chiasmatis 
(see  Fig.  815).  Adjacent  to  these  lateral  ward  on  each  side  is  the  cisterna  fossae  cerebri 
lateralis  [SylviiJ  (not  illustrated),  which  owes  its  origin  to  the  fact  that  the  arachnoidea  does 
not  penetrate  into  the  depth  of  the  fissura  cerebri  lateralis,  but  stretches  out  directly  from  the 
surface  of  the  temporal  lobe  to  the  frontal  lobe. 

Projecting  from  the  outer  surface  of  the  arachnoidea  encephali  are  numerous  grayish-red 
villus-like  appendages  (arachnoidal  villi),  varying  in  size  from  that  of  a  millet-seed  to  that  of  a 
grain  of  wheat,  which  are  united  as  a  rule  in  groups  as  the  granulationes  arachnoideales 
[ Pacchioni /.  They  are  remarkably  variable,  are  absent  in  early  childhood,  usually  appear  in 
the  tenth  year  of  life,  are  regularly  present  in  the  adult,  and  especially  abundant  in  old  age ; 
they  are  less  developed  in  woman  than  in  man.  They  are  attached  to  the  arachnoidea  by 
delicate  pedicles  in  the  form  of  flask-like  outgrowths,  and  contain  within  them  a  network  of 
connective  tissue  strands  as  well  as  of  subarachnoidal  spaces.  They  penetrate  the  dura  mater 
and  project  into  the  sinuses  or  into  venous  spaces  with  which- these  communicate.  They  can 
become  so  large  that  the  bone  opposite  them  is  absorbed  and  becomes  deepened  to  form  a 
foveola  granularis  [Pacchioni] .  They  are  most  numerous  and  largest  in  front  at  the  sinus 
sagittalis  superior  and  in  its  neighborhood,  especially  in  the  middle  portion ;  they  are  smaller 
and  less  numerous  at  the  pole  of  the  temporal  lobe,  as  well  as,  from  the  cerebellar  surface, 
at  the  sinus  rectus,  sinus  transversus  and  sinus  petrosus  superior. 
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817.  Dura  mater,  viewed  from  above. 

(The  falx  cerebri  has  been  almost  completely  removed,  the  tentorium  cerebelli  on  the  left  side  only.) 

The  dura  mater  encephali  (hard  membrane  of  the  brain)  (see  also  Figs.  818  and 
819),  a  white,  tough,  connective  tissue  membrane,  glistening  like  tendon,  lines  the  cavity  of 
the  skull  like  a  periosteum.  In  children  it  is  everywhere  firmly  attached  to  the  bone,  but  in 
the  adult  is  intimately  attached  only  in  the  region  of  the  base  of  the  skull  and  at  the  cranial 
sutures,  being  elsewhere  united  with  it  only  loosely  by  means  of  numerous  connective  tissue 
threads ;  in  the  latter  places  a  capillary  lymph  space,  cavum  epidurale,  exists  between  it  and 
the  bone.  The  inner  surface  of  the  dura  mater  is  smooth  and  is  separated  from  the  outer, 
likewise  smooth  surface  of  the  arachnoidea  encephali,  by  a  capillary  slit,  cavum  subdurale, 
which  is  lined  on  all  sides  by  endothelium  and  contains  only  a  very  small  amount  of  fluid 
(see  Fig.  816). 
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818.  Dura  mater,  viewed  from  the  right  and  above. 

(A  sector  of  the  skull  has  been  removed  on  the  right  side  by  a  horizontal  and  a  sagittal  saw-cut.) 

Dura  mater  encephali  (continued)  (see  also  Figs.  817  and  819).  The  dura  mater 
completely  lines  the  depth  of  the  fossa  hypophyseos,  spreads  out  above  the  same  between  the 
tuberculum  sellae  and  the  upper  margin  of  the  dorsum  sellae  as  diaphragma  sellae ,  and  there 
presents  only  a  small  opening,  foramen  diaphragmatis  [sellae],  for  the  passage  of  the  infundi¬ 
bulum.  It  then  runs  lateral  ward  on  each  side  and  stretches  out  from  the  processus  clinoideus 
anterior  and  from  the  upper  part  of  the  processus  clinoideus  posterior  to  the  angulus  superior  pyra¬ 
mids  (lateral  from  the  impressio  trigemini) ;  thence  it  passes,  behind,  downward  to  the  clivus  and 
to  the  facies  posterior  pyramidis,  laterally  and  in  front,  however,  obliquely  downward  to  the  middle 
cranial  fossa  (lateral  from  the  foramen  rotundum  and  foramen  ovale),  and  thus  helps  to  enclose  a 
large  space  (see  Figs.  533  and  819),  in  which  are  situated  the  a.  carotis  interna,  the  sinus 
cavernosus,  the  n.  oculomotorius,  n.  trochlearis,  n.  trigeminus  along  with  its  ganglion  semilunare 
and  its  branches,  as  well  as  the  n.  abducens.  The  dura  mater  possesses  three  tough  processes : 

1.  The  tentorium  cerebelli  (cerebellar  tent)  (see  also  Figs.  535  and  817)  goes  off  on 
each  side  in  transversal  direction  from  the  angulus  superior  pyramidis  and  from  the  horizontal 
portion  of  the  sulcus  transversus,  is  sickle-shaped’  and  in  the  middle  elevated  like  the  ridge  of 
a  roof;  by  its  anterior,  deeply  notched  margin  it  bounds  the  incisura  tentorii.  The  occipital 
lobes  of  the  cerebrum  rest  upon  its  upper  surface. 
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819.  Passage  of  nerves  through  the  dura  mater 

and  the  skull. 

(On  the  right  side  the  dura  mater  has  been  completely  removed,  on  the  left  the  tentorium 
cerebelli  has  been  cut  away  at  the  temporal  bone  and  the  niche  for  the  ganglion  semilunare 

opened.) 

Dura  mater  encephali  (continued).  2.  The  falx  cerebri  (cerebral  sickle)  (see 
Figs.  535,  817  and  818),  a  septum  increasing  in  height  from  before  backward,  penetrates  from 
above  in  the  median  plane  between  the  two  cerebral  hemispheres.  It  is  attached  at  the  crista 
galli,  at  the  crista  frontalis  and  at  the  sulcus  sagittalis  as  far  as  the  protuberantia  occipitalis 
interna  to  the  bone,  fuses  behind  with  the  ridge-like  edge  of  the  tentorium  cerebelli,  and  possesses 
below  a  concave  margin  which  does  not  reach  down  as  far  as  the  corpus  callosum  of  the  brain 
(see  Fig.  816).  3.  The  falx  cerebelli  (cerebellar  sickle)  (see  Fig.  817)  arises  behind  on  the  bony 
ridge  which  passes  from  the  protuberantia  occipitalis  interna  to  the  foramen  occipitale  magnum, 
is  shoved  in  from  behind  as  a  low  plate  into  the  incisura  cerebelli  posterior,  and  ends  in  front  with 
a  concave  margin;  above  it  is  united  with  the  under  surface  of  the  tentorium  cerebelli  and  below  it 
runs  out  into  two  diverging  low  folds,  which  grasp  the  foramen  occipitale  magnum  from  behind. 
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820.  Right  ganglion 
semilunare  [Gasseri], 

viewed  from  the  medial  side. 
Magnification:  2:1. 
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the  brain.  Of  these,  three  (nn.  olfactorii,  N.  ophthai-, 
optici,  acustici)  are  pure  sensory  nerves,  six 
(nn.  oculomotorii,  trochleares,  abducentes, 
faciales,  accessorii,  hypoglossi)  pure  motor, 
three  (nn. trigemini,  glossopharvngei,  vagi) 
mixed  in  nature.  The  nn.  intermedii  (see 
p.  724)  are  also  of  a  mixed  nature. 

I.  Nervi  olfactorii,  olfactory 
nerves  (see  Figs.  825  and  826),  are  sensory 
nerves,  of  which  approximately  twenty 
non-mcdullated  threads  of  different  size  on 
each  side  leave  the  inferior  surface  of  the 
bulbus  olfactorius  and  arrive  in  the  nasal 
cavity  through  the  openings  of  the  lamina 

cribrosa  of  the  ethmoid  bone.  As  they  go  they  become  ensheathed  with  processes  of  the 
meninges  and  of  the  subrarachnoidal  spaces,  divide  into  a  lateral  row  which  passes  to  the 
regio  olfactoria  of  the  lateral  wall  of  the  nose,  and  a  medial  row  which  goes  to  that  of  the 
nasa  septum;  they  generally  do  not  anastomose  with  one  another.  Their  domain  of  distribution 
extends  lateralward  over  a  large  part  of  the  upper  concha,  and  medianward  it  is  of  similar 
extent  (see  Fig.  984). 

II.  N.  opticus,  visual  nerve  (see  Figs.  758,  817,  819,  822,  919  and  924),  is  a  sensory 
nerve,  but  it  is  not  comparable  with  the  other  cerebral  nerves,  since  from  its  development  and 
architecture  it  belongs  to  the  brain  and  must  be  looked  upon  as  a  central  intracerebral  cord. 
It  proceeds  on  each  side  from  the  anterior  angle  of  the  chiasma  opticum  (see  p.  665)  and, 
somewhat  flattened,  runs  obliquely  lateralward  and  forward  to  the  foramen  opticum,  passes 
through  this  as  a  round  cord  along  with  the  a.  ophthalmica  (see  p.  415)  and  then  extends 
obliquely  to  the  posterior  surface  of  the  eye-ball  (see  p  795).  In  the  horizontal  direction  it 
forms  a  slightly  S  -shaped  curve,  so  as  to  be  convex  behind  lateralward  and  in  front  median- 
ward;  in  the  vertical  direction  it  presents  a  slight  bayonet-like  curve.  It  is  surrounded  by 
sheet-like  processes  of  the  meninges,  and  of  the  subdural  and  subarachnoidal  spaces. 

III.  N.  oculomotorius  (see  Figs.  748,  749,  758,  765,  817—819,  821—823,  915,  916 
and  920 — 922),  motor,  emerges  by  a  medial  group  of  (on  the  average)  8  flat  bundles  from  the 
sulcus  n.  oculomotorii  (see  p.  656)  and  by  a  very  variable  but  approximately  as  large  posterior, 
lateral  group  from  the  ventral  surface  of  the  cerebral  peduncle  (see  Figs.  748  and  749).  The 
root  bundles  converge  and  form  a  round  cord,  which  passes  forward  and  lateralward  between 
the  a.  cerebelli  superior  and  a.  cerebri  posterior  (see  Fig.  495),  and  perforates  the  dura  mater 
lateral  from  the  processus  clinoideus  posterior  (see  Figs.  817 — 819).  It  then  runs  forward 
and  a  little  downward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  Fig.  533),  lateralward 
from  the  a.  carotis  interna;  in  this  course  it  lies  at  first  over  the  n.  trochlearis  and  the 
n.  ophthalmicus  and  is  then  crossed  on  its  lateral  surface  by  both  of  these,  so  that  finally  it 
reaches  the  fissura  orbitalis  superior  below  them,  and  passes  within  the  annulus  tendineus 
communis  [Zinni]  (see  Figs.  819,  821—823,  915  and  916).  There  it  divides  immediately  into 
two  branches,  a  smaller,  ramus  superior,  and  a  larger,  ramus  inferior. 

a)  Ramus  superior  (see  Figs.  821  and  823)  passes  forward  and  upward  lateral  from 
the  a.  ophthalmica  and  from  the  n.  opticus  to  the  mm.  rectus  superior  and  levator  palpebrae 
superioris. 

b)  Ramus  inferior  (see  Figs.  822  and  823)  divides  into  a  branch  which  runs  under 
the  n.  opticus  to  the  m.  rectus  medialis,  a  short  branch  to  the  m.  rectus  inferior,  and  a  long 
branch  which  passes  along  the  lateral  margin  of  the  m.  rectus  inferior  to  the  m.  obliquus 
inferior.  A  short,  thick  thread,  radix  brevis  ganglii  ciliaris,  runs  from  the  latter  to  the 
posterior  inferior  part  of  the  ganglion  ciliare  (see  p.  714). 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus. 
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821.  Nerves  of  the  right  orbital  cavity, 

viewed  from  above,  1st  layer. 

(The  roof  of  the  orbit  has  been  removed  and  the  fissura  orbitalis  superior  partly  exposed.  The 
dura  mater  and  the  upper  layer  of  the  tentorium  cerebelli  have  been  dissected  away.) 

IV.  N.  trochlearis  (see  also  Figs.  749,  750,  755,  757,  758,  817—820,  823,  838,  915, 
916  and  919 — 921),  motor,  leaves  the  brain  (see  Fig.  757)  on  each  side  near  the  frenulum  veli 
medullaris  anterioris  (see  p.  655),  runs  (see  Figs.  749,  750,  755,  757  and  758)  as  a  delicate, 
curved  cord  along  the  upper  margin  of  the  pons,  around  the  pedunculus  cerebri,  forward  and 
perforates  the  dura  mater  lateral  from  the  n.  oculomotorius  and  below  the  most  anterior  jag 
of  origin  of  the  tentorium  cerebelli  (see  Figs.  817 — 819).  It  then  passes  forward  in  the  lateral 
wall  of  the  sinus  cavernosus  (see  also  Fig.  533)  under  the  n.  oculomotorius  and  over  the  n.  oph¬ 
thalmicus,  then  crosses  the  former  on  its  lateral  side,  goes  through  the  fissura  orbitalis 
superior  outside  the  annulus  tendineus  communis  [Zinni]  (see  also  Figs.  915  and  916)  and  extends 
over  the  origin  of  the  m.  levator  palpebrae  superioris  obliquely  forward  and  medianward  to 
the  m.  obliquus  superior. 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus  and  usually  anastomoses  with  the  n.  ophthalmicus  (V). 
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822.  Nerves  of  the  right  orbital  cavity, 

*  viewed  from  above.  2  nd  layer. 

(Same  preparation  as  in  Fig.  821  In  addition  most  of  the  eye  muscles  and  the  lateral  wall 
of  the  orbit  have  been  removed,  the  foramen  ethmoidale  anterius  has  been  opened.  The 
nn.  meningeus  and  spinosus  have  been  introduced  according  to  F.  Arnold.) 

V.  N.  trigeminus  (see  also  Figs.  749,  750,  755,  758,  817—821,  823—830  and  833),  a 
mixed  nerve,  makes  its  appearance  on  the  anterior  surface  of  the  pons  (see  p.  651)  with  two  roots, 
the  thick,  sensory  portio  major  and  the  thin,  motor  portio  minor ;  the  site  of  emergence  of  the 
round  portio  minor  is  somewhat  rostral  and  dorsal  from  that  of  the  flattened  portio  major  (see 
Figs.  749,  750,  755  and  758).  The  portio  minor  loops  around  the  medial  margin  of  the  portio 
major  to  its  under  surface;  both  pass  forward  and  upward  and  perforate  the  dura  mater  beneath 
the  line  of  departure  of  the  tentorium  cerebelli  (and  beneath  the  siuus  petrosus  superior)  over  the 
impressio  trigemini  of  the  pyramid  of  the  temporal  bone  (see  Figs.  817 — 819).  Immediately  in 
front  of  this  spot,  in  a  blind  sack-like  protrusion  of  the  dura  mater  (see  Fig.  819)  the  portio  major 
becomes  broader  and  goes  over  into  the  flat,  sickle-shaped  ganglion  semilunare  [Gasseri]  (see 
also  Figs.  758,  819 — 821  and  823);  this  lies  adjacent  to  the  a.  carotis  interna,  lateral  from  the 
sinus  cavernosus,  over  the  foramen  lacerum,  or  is  separated  from  the  artery  by  a  thin  layer  of 
bone.  On  its  under  surface  lie  the  nn.  petrosi  superficiales.  The  ganglion  is  similar  in  structure 
to  the  spinal  ganglions  and  contains  the  cells  of  origin  of  the  sensory  fibres  (see  p.  698). 
The  portio  minor  runs,  on  the  inferior  surface  of  the  ganglion  and  without  forming  a  nervous 
connection  with  it,  to  the  n.  mandibularis  (see  Figs.  758  and  820).  The  convexity  of  the  ganglion 
is  directed  forward  and  downward,  and  from  it  diverge  three  branches:  n.  ophthalmicus, 
n.  maxillaris  and  n.  mandibularis. 
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ä)  N.  ophthalmicus  (see  Figs.  819—823),  sensory,  the  smallest  branch,  flattened, 
passes  forward,  upward  and  lateralward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  also 
Fig.  533),  where  it  lies  beneath  the  n.  trochlearis  and  lateral  from  the  n.  abducens,  at  first  also 
beneath  the  n.  oculomotorius,  which  passes  forward  on  its  medial  side;  it  receives  fine  sym¬ 
pathetic  threads  from  the  plexus  cavernosus  and  usually  anastomoses  with  the  n.  trochlearis. 
In  the  sinus  it  gives  off  the  fine  n.  tentorii  (see  Fig.  821)  which  passes  backward  at  first  close 
to  the  n.  trochlearis,  then  runs  to  the  tentorium  cerebelli,  and  in  it  as  far  the  sinuses.  The 
n.  ophthalmicus  then  enters  the  fissura  orbitalis  superior  and  divides,  usually  before  its  entrance, 
into  three  branches:  n.  lacrimalis ,  n.  frontalis  and  n.  nasociliaris. 

1.  N.  lacrimalis  (see Figs. 821 ,824,915,916  and  919—921),  the  finest  branch,  passes  lateral 
from  the  n. frontalis  (and  annulus  tendineus  communis  [Zinni])  into  the  orbital  cavity,  and  runs 
close  to  the  periorbita  and  over  the  m.  rectus  superior  to  the  upper  lachrymal  gländ,  some  threads 
passing  through  this  to  the  conjunctiva  and  skin  at  the  lateral  angle  of  the  eye;  a  fine  connecting 
thread,  ramus  anastomoticus  cum  n.  zygomatico  (see  Fig.  824),  on  the  lateral  wall  of  the  orbit 
brings  to  it  the  secretory  fibres  for  the  lachrymal  gland,  which  are  believed  to  arise  from  the  n. 
intermedius,  to  extend  from  the  ganglion  geniculi  through  the  n.  petrosus  superficialis  major  to 
the  ganglion  sphenopalatinum  and  to  pass  from  this  into  the  n.  maxillarisand  the  n.  zygomaticus. 

2.  N.  frontalis  (see  Figs.  821,  823-,  832,  915,  916  and  919 — 922),  the  thickest  branch, 
enters  the  orbital  cavity  lateral  from  the  annulus  tendineus  communis  between  the  n.  trochlearis 
and  the  n.  lacrimalis  and  runs  forward  over  the  m.  levator  palpebrae  superioris.  Branches: 

c ()  N.  supraorbitalis,  the  largest  of  them,  goes  forward  in  the  direction  of  the  main 
trunk  and  passes  through  the  incisura  supraorbitalis  (or  through  the  foramen  supraorbitale)  to 
the  forehead.  It  sends  numerous  large  branches  to  the  skin  of  the  forehead  as  far  back  as  the 
vertex  and  some  smaller  branches  to  the  skin  and  conjunctiva  of  the  upper  eyelid.  One  branch, 
running  at  the  upper  margin  of  the  orbital  cavity,  unites  with  a  branch  of  the  n.  facialis. 

ß)  Ramus  frontalis,  forward  and  somewhat  medianward  to  the  incisura  frontalis;  it  is 
distributed  medial  from  the  n.  supraorbitalis  and  like  it,  to  the  forehead  and  upper  eyelid. 

y)  N.  supratrochlearis,  the  finest  branch,  extends  forward  and  medianward  on  the  roof 
of  the  orbita  and  over  the  trochlea  m.  obliqui  superioris  to  the  upper  eyelid,  the  root  of  the 
nose  and  the  forehead.  In  front  of  the  trochlea  it  anastomoses  with  the  n.  infratrochlearis. 

3.  N.  nasociliaris  (see  Figs.  821 — 823,  915,  916  and  919 — 922)  enters  the  orbit  within  the 
annulus  tendineus  communis  [Zinni],  runs  at  first  between  the  m.  rectus  superior  and  the 
n.  opticus  forward  and  medianward,  then  forward  between  the  mm.  obliquus  superior  and  rectus 
medialis  and  divides  into  the  n.  ethmoidalis  anterior  and  n.  infratrochlearis.  Branches: 

a)  Radix  longa  ganglii  ciliaris,  slender,  arises  usually  while  still  outside  the  orbital  cavity 
and  passes  on  the  lateral  side  of  the  n.  opticus  and  of  the  a.  ophthalmica  to  the  ganglion  ciliare. 

ß)  Nn.  ciliares  longi,  usually  two,  on  the  medial  side  of  the  n.  opticus  to  the  eyeball 
(see  p.  802). 

y)  N.  ethmoidalis  posterior,  very  fine,  passes  through  the  foramen  ethmoidale  posterius 
to  the  mucous  membrane  of  the  posterior  ethmoidal  cells  and  of  the  sphenoidal  sinuses. 

d)  N.  ethmoidalis  anterior  goes  through  the  foramen  ethmoidale  anterius  upon  the  upper 
surface  of  the  lamina  cribrosa,  gives  there  a  fine  branch  near  the  a.  meningea  anterior  to  the 
dura  mater  and  the  falx  cerebri,  then  perforates  the  lamina  cribrosa  and  divides  into  several 
rami  nasales  anteriores.  Of  these,  the  rami  nasales  interni  go  to  the  mucous  membrane  of  the 
anterior  part  of  the  septum  (rami  nasales  mediales,  see  Fig.  826)  and  to  the  lateral  wall  of  the 
nasal  cavity  (rami  nasales  laterales,  see  Fig.  825);  the  ramus  nasalis  externus  (see  Fig.  825) 
runs  first  behind  the  spina  frontalis,  then  in  the  sulcus  ethmoidalis  of  the  nasal  bone,  passes 
outward  between  the  nasal  bone  and  the  nasal  cartilage,  and  supplies  the  skin  of  the  tip  of  the 
nose  and  of  the  alae  nasi  (see  Fig.  832). 

f)  N.  infratrochlearis  passes  forward  under  the  m.  obliquus  superior  and  divides  (see 
Fig.  832)  under  its  trochlea  into  a  ramus  palpebralis  superior,  which  helps  to  supply  the 
eyelids  and  usually  anastomoses  with  the  n.  supratrochlearis,  and  a  ramus  palpebralis  inferior 
to  the  tear-sack,  caruncula  lacrimalis,  eyelids  and  nose. 

Ganglion  ciliare  (see  Figs.  822  and  823)  a  sympathetic  ganglion,  lies  as  a  small, 
oblong-quadrangular,  flattened  disk,  on  the  lateral  surface  of  the  n.  opticus.  At  its  posterior 
margin  it  is  united:  1.  at  the  inferior  angle  with  the  n.  oculomotorius  by  means  of  the  short, 
thick  radix  brevis  (see  p.  711),  2.  at  the  upper  angle  with  the  n.  nasociliaris  (vide  supra)  by  the 
long,  delicate  radix  longa  and  3.  with  the  plexus  cavernosus  by  the  delicate  radices  sympathicae. 
From  its  anterior  margin  3 — 6  nn.  ciliares  breves  go  to  the  eyeball  (6ee  p.  802). 

b)  N.  maxillaris  (0.  T.  superior  maxillary)  (see  Figs.  822—826),  sensory,  passes 
flattened  forward  in  the  lateral  wall  of  the  sinus  cavernosus  (see  also  Fig.  533)  to  the  foramen 
rotundum,  runs  through  this  as  a  round  cord,  extends  obliquely  forward,  lateralward  and  down¬ 
ward  through  the  uppermost  part  of  the  fossa  pterygopalatina  over  the  end  extremity  of  the 
a.  maxillaris  interna  to  the  sulcus  and  canalis  infraorbitalis  and  from  there  on  is  known  as  the 
n.  infraorbitalis. 
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823.  Nerves  of  the  right  orbit  and  the  upper  jaw, 

viewed  from  the  right. 

(The  lateral  wall  of  the  orbit  have  been  completely  removed ,  the  upper  wall  of  the  orbit  as 
well  as  the  wall  of  the  upper  jaw  partly;  the  m.  rectus  oculi  lateralis  has  also  been  removed.) 

b)  N.  maxillaris  (see  also  Figs.  822  and  824 — 826)  (continued).  Within  the  skull  cavity 
it  gives  of  the  fine  n.  rneningeus  [medius]  (see  Fig.  822),  which  passes  lateralward  to  the  anterior 
branch  of  the  a.  meningea  media,  breaks  up  in  the  dura  mater  in  its  neighborhood  and  anastomoses 
with  the  n.  spinosus  (see  p.  719).  Outside  the  skull  cavity  the  following  branches  are  given  off: 

1.  N.  zygomaticus  (see  Figs.  822  and  824),  a  small  branch  from  the  upper  margin  within 
the  fossa  pterygopalatina,  runs  lateral  ward  in  the  connective  tissue  closing  the  fissura  orbitalis 
inferior  and  then  passes  forward  along  the  lateral  wall  of  the  orbit.  Branches: 

o)  Ramus  zygomaticotemporalis,  the  upper  of  the  two,  gives  off  a  fine  communicating  thread 
to  the  n.  lacrimalis  (see  p.  714),  passes  through  a  foramen  zygomaticoorbitaie  into  the  yoke-bone,  and 
leaves  this  again  through  the  foramen  zygomaticotemporale ;  it  thus  arrives  in  the  temporal  fossa,  and 
thence,  usually  divided  into  two  branches,  extends  over  the  upper  margin  of  the  yoke-bone,  through 
the  fascia  temporalis  to  the  skin  of  the  temporal  region  (see  Figs.  824  and  832).  It  anastomoses  mani¬ 
foldly  with  its  own  twigs  or  with  those  of  neighboring  branches  and  varies  much  in  its  distribution. 

ß )  Ramus  zygomatico facialis ,  sometimes  doubled,  runs  from  a  foramen  zygomatico¬ 
orbitaie  to  the  foramen  zygomaticofaciale  through  a  canaliculus  of  the  yoke-bone  to  the  facies 
malaris  of  the  latter  and  spreads  out  in  the  skin  in  the  anterior  part  of  the  yoke-bone  region 
and  at  the  lateral  angle  of  the  eye  (see  Figs.  824,  828  and  832). 
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824.  Right  nervus  canalis  pterygoidei  [Vidii], 

viewed  from  the  right. 

(The  lateral  wall  of  the  orbit  has  been  for  the  most  part  removed;  the  canales  pterygoideus 
[Vidii],  caroticus  et  facialis  and  the  tympanic  cavity  have  been  exposed.) 

2.  Nn.  sphenopalatini  (see  also  Figs.  823  and  825),  two  or  three,  sometimes  single,  go 

downward  in  the  fossa  pterygopalatina  from  the  lower  margin  of  the  n.  maxillaris.  A  very 
small  part  of  their  fibres,  sometimes  interwoven,  enters  the  ganglion  sphenopalatinum ;  the 
largest  part,  however,  passes  on  its  lateral  surface  or  in  front  of  it  and  goes  over  directly 

into  the  rami  orbitales,  rami  nasales  posteriores  and  nn.  palatini,  which  are  usually  designated 

as  branches  of  the  ganglion  (see  p.  718). 

3.  Nn.  alveolares  superiores  (see  also  Fig.  823)  arise  partly  from  the  n.  maxillaris, 
partly  from  the  n.  infraorbitalis  (see  p.  717). 

«)  Rami  alveolares  superiores  posteriores,  usually  two,  arising  a  little  before  the 
entrance  into  the  orbit,  run  downward  and  forward  upon  the  facies  infratemporalis 

maxillae  and  pass  through  the  foramina  alveolaria  into  the  canales  alveolares  and 

help  to  form  the  plexus  dentalis  superior  (vide  infra). 

ß )  Ramus  alveolaris  superior  medius  is  given  off  from  the  n.  infraorbitalis  in  the 
posterior  part  of  the  canalis  infraorbitalis  and  passes  downward  and  forward  in  a 
special  bony  canal  of  the  lateral  wall  of  the  maxilla  to  the  middle  part  of  the 
plexus  dentalis  superior  (vide  infra). 

y)  Rami  alveolares  superiores  anteriores,  given  off  from  the  n.  infraorbitalis  close  behind 
the  foramen  infraorbitale,  run  downward  in  the  canales  alveolares  of  the  anterior  wall 
of  the  maxilla.  With  the  other  rami  alveolares  within  the  canales  alveolares  they 
form  a  plexus,  plexus  dentalis  superior,  which  is  curved  so  as  to  be  convex  down¬ 
ward  ;  this  anastomoses  with  that  of  the  other  side.  From  it  arise  rami  dentales  supe¬ 
riores  to  the  roots  of  the  individual  teeth,  rami  gingivales  superiores  to  the  gums, 
as  well  as  branches  to  the  bone  and  to  the  mucous  membrane  of  the  sinus  maxillaris. 
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825.  Nerves  of  the  right  lateral  wall  of  the  nose. 

(The  fossa  pterygopalatina  and  the  canales  palatini  have  been  exposed  from  inside.) 

4.  The  n.  infraorbitalis  (see  p.  714),  usually  a  flat  plexus,  perforated  at  the  beginning 
of  the  canalis  infraorbitalis  by  the  a.  infraorbitalis,  leaves  the  canalis  infraorbitalis  through  the 
foramen  infraorbitale  and  divides  there  quickly  into  its  terminal  branches  (see  Figs.  828  and  882), 
which  partly  unite  with  branches  of  the  n.  facialis.  The  terminal  branches  are : 

cc)  Rami  palpebrales  inferiores ,  several  delicate  branches,  go  through  the  caput  infra- 
orbitale  of  the  m.  quadratus  labii  superioris  to  the  skin  of  the  lower  eyelid  and  of 
the  two  angles  of  the  eye. 

ß)  Rami  nasales,  2 — 8,  run  upon  the  m.  nasalis  to  the  skin  of  the  ala  nasi  (rami 
nasales  externi)  and  of  the  septum  mobile  nasi  (rami  nasales  intemi). 

y)  Rami  labiales  superiores,  3 — 4,  pass  between  the  m.  quadratus  labii  superioris  and  the 
m.  caninus  downward  to  the  skin  and  mucous  membrane  of  the  upper  lip  and  to  the  gums. 

Ganglion  sphenopalatinum  (see  also  Figs.  823  and  824)  is  a  sympathetic  ganglion  (see 
p.  788)  and  lies  as  a  small,  flattened  wedge,  with  its  apex  behind,  in  the  fossa  pterygopalatina, 
just  in  front  of  the  anterior  opening  of  the  canalis  pterygoideus  [Yidii],  a  few  millimeters 
below  and  medianward  from  the  n.  maxillaris.  The  following  are  usually  designated  as  its  roots : 

1.  N.  canalis  pterygoidei  [Vidii],  enters  the  posterior  apex  of  the  ganglion,  runs  in 
the  canalis  pterygoideus  [Vidii],  there  arising  through  the  union  of  two  threads: 

«)  N.  petrosus  superficialis  major  (see  also  Figs.  824,  829  and  831)  comes  off  from 
the  n.  facialis  at  the  ganglion  geniculi  (see  p.  724),  anastomoses  with  the  n.  petrosus 
superficialis  minor  (see  Fig.  831)  and  arrives  through  the  hiatus  canalis  facialis  in 
the  sulcus  n.  petrosi  superficialis  majoris  of  the  temporal  bone.  It  then  passes 
lateral  from  the  a.  carotis  interna  through  the  fibrocartilago  basalis,  filling  up  the 
foramen  lacerum,  to  the  canalis  pterygoideus.  In  this  branch  run  certainly  the  sen¬ 
sory  and  perhaps  also  the  taste  fibres  of  the  anterior  two- thirds  of  the  tongue  (see  p.  723) ; 
in  addition  it  carries  the  secretory  fibres  for  the  lachrymal  gland  (see  p.  714). 
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826.  Nerves  of  the  nasal  septum,  viewed  from  the  left. 

Ganglion  sphenopalatinum  (see  Figs.  823 — 825)  (continued): 

ß )  N.  petrosus  profundus  (see  Fig.  824)  arises  from  the  sympathetic  plexus  caroticus  internus, 
woven  around  the  a.  carotis  interna,  from  the  horizontal  part  of  the  artery,  and  goes 
through  the  fibrocartilago  basalis  to  the  posterior  opening  of  the  canalis  pterygoideus. 

2.  Fibres  of  the  nn.  sphenopalatini ,  which  connect  the  ganglion  with  the  n.  maxillaris 
(see  p.  716). 

The  following  nerves  are  usually  mentioned  as  branches  of  the  ganglion,  although  they 
are,  for  the  most  part,  direct  branches  of  the  nn.  sphenopalatini  (see  p.  716)  and  are  only 
strengthened  by  a  variable  number  of  threads  from  the  ganglion. 

1.  Rami  orbitales  (not  illustrated),  2 — 3  extremely  fine  threads,  which  pass  through 
the  fissura  orbitalis  inferior  into  the  orbital  cavity  and  through  the  foramen  ethmoidale  posterius 
or  special  small  openings  to  the  mucous  membrane  of  the  ethmoidal  cells  and  sphenoidal  sinus. 

2.  Rami  nasales  posteriores  superiores  (see  also  Fig.  825),  several  fine  threads,  enter 
the  nasal  cavity  through  the  foramen  sphenopalatinum,  and,  as  rami  laterales,  arrive  in  the 
mucous  membrane  of  the  upper  and  middle  nasal  conchae  (some  also  through  the  canales 
pharyngeus  and  basipharyngeus  to  the  fornix  pharyngis  and  ostium  pharyngeum  tubae  audi- 
tivae),  as  rami  mediales  on  the  inferior  surface  of  the  body  of  the  sphenoid  bone  to  the  nasal 
septum;  of  the  latter  the  largest,  n.  nasopalatinus  [Scarpae],  extends  forward  and  downward 
on  the  septum  to  the  canalis  incisivus,  anastomoses  with  that  of  the  other  side  and  ends  in 
the  mucous  membrane  of  the  hard  palate. 

3.  Rami  nasales  posteriores  inferiores  [laterales]  (see  Fig.  825),  usually  branches  of 
the  n.  palatinus  anterior  (vide  infra),  pass  through  small  openings  in  the  pars  perpendicularis 
oss.  palatini  into  the  nasal  cavity  and  to  the  mucous  membrane  of  the  inferior  concha. 

4.  Nn.  palatini  (see  Figs.  823 — 825)  run  downward  through  the  canalis  pterygopalatinus 
and  the  canales  palatini,  dividing  into  three  branches: 

«)  N.  palatinus  anterior,  the  largest,  passes  through  the  foramen  palatinum  majus  on  the 
inferior  surface  of  the  hard  palate,  passes  forward  on  it,  divided  in  several  branches, 
and  supplies  the  mucous  membrane  of  the  soft  and  hard  palate  and  the  gums. 

ß)  N.  palatinus  medius,  the  smallest,  goes  through  a  foramen  palatinum  minus  to  the 
mucous  membrane  of  the  soft  palate  and  to  the  region  of  the  tonsil. 
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827.  Branches  of  the  right  n.  mandibularis  (V), 
more  superficial  layer,  viewed  from  the  right. 

(The  arcus  zygomaticus  and  the  proc.  coronoideus  mandibulae  have  been  removed;  the  canalis 
mandibulae  has  been  chiseled  open;  the  m.  masseter  has  been  reflected  lateralward.) 

Ganglion  sphenopalatinum  (see  Fig.  825)  (continued) : 

g)  N.  palatinus  posterior  goes  through  a  foramen  palatinum  minus  and  then  passes 
backward  to  the  mucous  membrane  of  the  inferior  surface  of  {he  soft  palate. 

c)  N.  mandibularis  (0.  T.  inferior  maxillary)  (see  also  Figs.  820,  822,  823,  828,  829 
and  834),  a  mixed  nerve,  the  largest  branch,  is  formed  of  the  (sensory)  inferior  division  of  the 
ganglion  semilunare  [Gasseri]  and  of  the  smaller  (motor)  portio  minor  (see  p.  713),  which  are 
partly  interwoven  with  one  another  beneath  the  ganglion.  It  runs  downward  through  the 
foramen  ovale  (surrounded  by  the  venous  rete  foraminis  ovalis)  and  immediately  beneath  the 
same  gives  off  the  delicate  n.  spinosus  (see  Figs.  822  and  829),  which  receives  a  strand  from 
the  ganglion  oticum  (see  p.  723),  goes  backward  again  into  the  skull  cavity  through  the  foramen 
spinosum  with  the  a.  meningea  media  and  arrives  along  with  the  branches  of  the  artery  to  the 
dura  mater  of  the  great  wing  of  the  sphenoidal  bone  and  the  mastoid  cells. 

The  n.  mandibularis  divides  into  a  smaller  anterior  and  a  larger  posterior  branch.  The 
anterior  branch  is  chiefly  motor;  into  it  almost  the  whole  portio  minor  goes  and  is  continued 
into  the  pure  motor  nn.  massetericus,  temporales  profundi,  pterygoideus  externus  (all  these 
together  with  the  n.  pterygoideus  internus,  being  designated  as  the  n.  masticatorius) ;  it  con¬ 
tains  only  a  few  fibres  which  are  not  motor,  viz.,  the  pure  sensory  n.  buccinatorius. 
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828.  Branches  of  the  right  n.  mandibularis  (V), 

deeper  layer,  viewed  from  the  right. 

(Like  Fig.  827,  but  the  lower  jaw  and  masticatory  muscles  have  been  almost  completely 
removed;  all  but  a  small  part  of  the  glandula  subrnaxillaris  has  been  removed.) 

c)  N.  mandibularis  ( see  also  Figs.  827,  829  and  834)  (continued):  The  posterior 
branch  is  almost  exclusively  sensory ;  it  carries  only  a  few  motor  fibres  to  the  pure  motor 
n.  pterygoideus  internus ,  n.  tensoris  veli  palatini ,  n.  tensoris  tympani  and  n.  mylohyoideus; 
the  latter  is  a  branch  of  the  n.  alveolaris ,  which  otherwise  contains  only  sensory  fibres,  and 
together  with  the  pure  sensory  nn.  auriculot  empor  alis  and  lingualis  makes  up  the  main  mass 
of  sensory  fibres  of  the  n.  mandibularis.  The  posterior  branch  is  united  by  (usually  two)  short, 
fine  threads  with  the  upper  margin  of  the  ganglion  oticum  (see  p.  723). 

T.  N.massetericus  (see  Fig. 827)  arises  usually  with  the  n.temporalis  profundus  posterior, 
passes  horizontally  lateralward  on  the  facies  infratemporalis  of  the  sphenoid  bone,  above  the 
m.  pterygoideus  externus,  and  then  runs  lateralward  and  downward  through  the  incisura  mandi- 
bulae  to  the  medial  surface  of  the  m.  masseter;  it  gives  off  1—2  threads  for  the  joint  of  the  jaw. 
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829.  Right  ganglion  oticum,  viewed  from  within. 

(From  one  portion  of  a  bead  cut  in  half  the  viscera  and  spine  have  been  removed ;  the  internal 
ear  and  the  apex  of  the  pyramid  of  the  temporal  bone  have  been  cut  away.) 

2.  Nn.  temporales  profundi  (see  Fig.  827),  usually  three,  &  posterior,  medius  and  anterior, 
of  which  the  middle  one  may  be  absent;  the  posterior  usually  arises  in  common  with  the  n.  masseteri- 
cus,  the  anterior  with  the  n.  buccinatorius.  They  run  at  first  horizontally  lateralward  like  the  n.  mas- 
setericus  (see  p.  720)  (the  anterior  often  between  the  two  heads  of  the  m.  pterygoideus  externus), 
then  bend  vertically  upward  and  finally  break  up,  anastomosing  with  one  another  in  the  m.  temporalis. 

3.  N.  buccinatorius  (see  Figs.  827,  828  and  832)  (see  also  above)  passes  downward,  for¬ 
ward  and  lateralward,  either  between  the  two  heads  of  the  m.  pterygoideus  externus  or  between 
the  two  mm.  pterygoidei,  arrives  upon  the  lateral  surface  of  the  m.  buccinator  and  there  anasto¬ 
moses  with  branches  of  the  n.  facialis.  It  sends  branches  through  the  m.  buccinator  to  the 
mucous  membrane  of  the  cheek  and  is  distributed  also  to  the  skin  of  the  angle  of  the  mouth ; 
there  fore  it  is  a  pure  sensory  nerve. 

4.  N.  pterygoideus  externus  (see  Figs.  828)  arises  almost  always  in  common  with  the 
n.  buccinatorius  and  runs  downward  and  lateralward  to  the  m.  pterygoideus  externus. 

5.  ‘N.  pterygoideus  intemus  passes  near  the  ganglion  oticum  or  through  it,  connected 
with  it  by  fine  threads,  downward  to  the  medial  surface  of  the  m.  pterygoideus  internus. 
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830.  Domains  of  distribu¬ 
tion  of  the  branches  of  the 
n.  trigeminus  and  of  the 
plexus  cervicalis  in  the 

skin  of  the  head  ,  after  R.  Zander. 
Red:  n.  ophthalmicus;  yellow:  n.  maxil- 
laris ;  blue :  n.  mandibularis ;  black : 
branches  of  the  plexus  cervicalis. 

(The  regions  which  are  regularly  supplied  by  the 
nerves  concerned  are  indicated  by  solid  lines, 
those  not  regularly  supplied  by  dotted  lines.) 

6.  N.  tensoris  veli  palatini  (see  Fig. 
829),  usually  a  branch  of  the  foregoing,  runs 
forward  and  downward  to  the  m.  tensor  veli 
palatini;  it  is  connected  with  the  ganglion 
oticum  by  a  fine  thread. 

7.  N.  tensoris  tympani  (see  Fig.  829), 
usually  a  branch  of  the  n.  pterygoideus  in¬ 
ternus,  very  fine,  passes  backward  and  up¬ 
ward  to  the  m.  tensor  tympani;  it  is  connected  with  the 
ganglion  oticum  by  a  delicate  thread. 

f-*— — - — — > — — 8.  Ar.  auriculot empor alis  (see  Figs.  827 — 829  and  832) 

arises  somewhat  beneath  the  foramen  ovale  from  the  poste¬ 
rior  margin  of  the  n.  mandibularis,  usually  by  two  roots, 
which  include  the  a.  meningea  media  between  them  and  then  unite.  It  runs  at  first  backward 
and  somewhat  downward  on  the  medial  surface  of  the  m.  pterygoideus  externus  and  processus 
condyloideus  mandibulae  above  the  a.  maxillaris  interna,  bends  around  the  collum  proc.  condy- 
loidei,  first  lateralward,  then  upward  through  the  substance  of  the  glandula  parotis  in  front  of 
the  cartilaginous  external  acoustic  meatus,  to  pass  finally,  behind  the  a.  temporalis  superficialis, 
in  a  vertical  direction  to  the  skin  of  the  temple.  It  is  united  by  several  threads  with  the 
ganglion  oticum  (see  p.723);  these  lead  to  it  the  secretory  fibres  of  the  glandula  parotis, 
which  come  through  the  n.  petrosus  superficialis  minor  (see  p.723)  and  the  n.  tympanicus 
(see  p.  730  and  Fig.  831)  from  the  n.  glossopharyngeus  leaving  the  brain  with  the  latter.  It 
gives  off  1 — 2  fine  threads  to  the  joint  of  the  jaw,  and  in  addition: 

tt)  Rami  anastomotici  cum  n.  faciali  (see  Figs.  827,  828  and  833),  usually  two,  go  off 
behind  the  collum  proc.  condyloidei  and  pass  forward  through  the  parotid  gland  to 
the  upper  terminal  branch  of  the  n.  facialis;  they  contain  sensory  fibres  which  run 
peripherally  with  the  branches  of  the  n.  facialis. 
ß)  Rami  parotidei  (not  illustrated)  from  the  main  stem  or  from  the  preceding  to  the 
parotid  gland;  they  carry  the  secretory  fibres  to  it  which  arise  from  the  ganglion 
oticum  (vide  supra). 

y)  Nn.  meatus  acustici  externi  (see  Figs.  827  and  828),  usually  two,  run  backward, 
penetrate  at  the  junction  between  the  cartilaginous  and  bony  external  acoustic  meatus 
into  the  latter,  supply  its  skin  and  send  a  fine  branch,  ramus  membranae  tympani,  to 
the  ear-drum  membrane. 

tf)  Nn.  auriculares  anteriores  (see  Fig.  832)  to  the  skin  of  the  anterior  part  of  the  auricle. 
t)  Rami  temporales  superficiales  (see  Fig.  832),  usually  two,  to  the  skin  of  the  temple; 
they  anastomose  above  with  branches  of  the  nn.  ophthalmicus  (V)  and  occipitalis 
major  and  alternate  in  their  distribution  with  the  n.  zygomaticotemporalis. 

9.  N.  alveolaris  inferior  (see  Figs.  827 — 829),  the  largest  branch,  passes  first  on  the 
medial  surface  of  the  m.  pterygoideus  externus  and  of  the  a.  maxillaris  interna,  then  between 
the  ramus  mandibulae  and  the  m.  pterygoideus  internus,  slightly  curved,  downward  to  the 
foramen  mandibulare  and  thence  forward  in  the  canalis  mandibulae  with  the  a.  and  v.  alveo¬ 
laris.  It  gives  off  the  following  branches: 

«)  N.  mylohyoideus  (see  Figs.  827  and  828)  goes  off  close  above  the  foramen  mandibulare 
and  passes  downward  and  forward  in  the  sulcus  mylohyoideus  mandibulae,  at  first 
lateral  from  the  m.  pterygoideus  internus,  then  beneath  the  m.  mylohyoideus;  it 
supplies  the  latter  and  the  venter  anterior  m.  digastrici. 
ß )  Rami  dentales  inferiores  (see  Fig.  827)  and  rami  gingivales  inferiores,  fine  branches, 
which  go  off  in  the  canalis  mandibulae;  of  the  former  there  is  one  for  each  root  of 
a  tooth;  the  latter  go  to  the  alveoli  and  to  the  gum.  They  form  a  plexus,  plexus 
dentalis  inferior,  above  the  n.  mandibularis. 
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y)  N.  mentalis  (see  Fig.  827),  a  large  branch,  leaves  the  canalis  mandibulae  by  way  of 
the  foramen  mentale,  covered  by  the  m.  triangularis.  It  divides  into  rami  mentales, 
which,  perforating  this  muscle,  go  to  the  skin  of  the  chin,  and  rami  labiales  in¬ 
feriores,  which  pass  upward  to  the  skin  and  mucous  membrane  of  the  lower  lip. 

10.  N.  lingualis  (see  Figs.  827 — 829  and  834),  almost  as  large  as  the  n.  alveolaris  in¬ 
ferior,  runs  in  front  of  the  latter  nerve  and  somewhat  medianward  from  it,  on  the  medial  side 
of  the  m.  pterygoideus  externus  and  of  the  a.  maxillaris  interna,  then  between  the  m.  ptery- 
goideus  internus  and  the  ramus  of  the  lower  jaw,  slightly  curved,  downward  and  forward,  then 
passes  under  the  m.  mylopharyngeus  and  in  front  of  the  m.  styloglossus  (see  Figs.  606,  628 
and  834)  on  the  lateral  side  of  the  latter,  and,  under  the  mucous  membrane  of  the  floor  of  the 
mouth,  passes  forward  over  the  m.  mylohyoideus  and  the  glandula  submaxillaris,  goes  around 
the  ductus  submaxillaris  [Whartoni]  lateral  and  below  (see  also  Fig.  591)  and  then  breaks  up. 

Upon  the  m.  pterygoideus  internus  it  unites  with  the  chorda  tympani  (see  p.  724), 
which  approaches  it  at  an  acute  angle  from  behind  and  above.  This  anastomosis  with  the 
n.  facialis  carries  certainly:  1.  to  tho  n.  lingualis  the  secretory  fibres  for  the  glandula  sub¬ 
maxillaris  und  sublingualis,  which  arise  from  the  n.  intermedius,  2.  from  the  n.  lingualis  the 
pure  sensory  fibres  and  the  taste  fibres  from  the  anterior  two-thirds  of  the  tongue  (see  Fig.  836) 
to  the  n.  facialis.  From  there  on  the  sensory  fibres  pass  through  the  n.  petrosus  superficialis 
major  to  the  ganglion  sphenopalatinum,  to  the  n.  maxillaris  (V)  and  farther  centralward.  The 
farther  path  of  the  taste  fibres  is  questionable:  either  they  run  from  the  n.  facialis  also  through 
the  n.  petrosus  superficialis  major  to  the  ganglion  sphenopalatinum,  thence  to  the  n.  maxillaris 
(V)  and  farther  centralward,  or  through  the  ramus  anastomoticus  cum  plexu  tympanico  to  the 
n.  petrosus  superficialis  minor,  to  the  ganglion  oticum,  to  the  n.  mandibularis  (V)  and  farther 
centralward,  or  they  arrive  in  the  brain  by  way  of  the  n.  intermedius. 

The  n.  lingualis  is  united  farther  by  several  threads  with  the  ganglion  submaxillare  (vide 
infra)  and  anastomoses  upon  the  lateral  surface  of  the  m.  hyoglossus  with  the  n.  hypoglossus 
through  one  or  two  rami  anastomotici  cum  n.  hypoglosso  (see  Fig.  834),  by  means  of  which 
sensory  fibres  probably  pass  over  into  the  peripheral  part  of  the  n.  hypoglossus.  Branches: 
«)  Rami  isthmi  faucium  (see  Fig.  834),  fine,  go  between  lower  jaw  and  m.  pterygoideus 
internus  to  the  tonsil  and  to  the  posterior  part  of  the  mucous  membrane  of  the  mouth. 
ß)  N.  sublingualis  (see  Figs.  591  and  828)  runs  forward,  lateral  from  the  glandula  sub¬ 
lingualis,  innervates  this  gland  (vide  supra)  and  the  neighboring  mucous  membrane. 
y)  Rami  linguales  (see  Figs.  828  and  834)  pass  through  the  musculature  of  the  tongue 
to  the  mucous  membrane  of  the  back  and  of  the  margins  of  the  anterior  two-thirds 
of  the  tongue  (see  also  above  and  Fig.  836).  They  anastomose  manifoldly  with  the 
same  branches  of  the  other  side  and  with  those  of  the  n.  glossopharyngeus. 
Ganglion  oticum  (see  Fig.  829),  is  a  sympathetic  ganglion  (see  also  p.  788),  a  grayish- 
red,  flatly  rounded  body,  which  lies  close  under  the  foramen  ovale,  immediately  adjacent  to  the 
medial  surface  of  the  n.  mandibularis;  medianward  it  lies  close  to  the  pars  cartilaginea  tubae 
auditivae;  close  behind  it  runs  the  a.  meningea  media.  The  so-called  roots  of  the  ganglion  are: 
or)  Communicating  threads  with  the  n.  mandibularis,  usually  two,  very  delicate,  from 
the  upper  margin. 

ß)  Communicating  threads  with  the  sympathetic  plexus  meningeus  (see  p.  788). 
y)  Communicating  threads  through  a  special  canal  with  the  n.  canalis  pterygoidei  [ Vidii] . 
d)  N.  petrosus  superficialis  minor  (see  Figs.  829  and  831)  is  in  largest  part  a  continuation 
of  the  n.  tympanicus  (IX)  (see  p.  730),  but  it  also  receives  a  thread  of  communication 
from  the  n.  facialis  (see  p.  724)  and  anastomoses  with  the  n.  petrosus  superficialis 
major;  it  runs  through  the  upper  part  of  the  canaliculus  tympanicus,  goes  through  its 
apcrtura  superior  into  the  sulcus  n.  petrosi  superficialis  minoris  and  then  passes  either 
through  the  fissura  shenopetrosa  or  through  a  special  canaliculus,  medianward,  forward 
and  downward  to  the  ganglion.  In  it  run  secretory  fibres  for  the  glandula  parotis 
(see  p.722:  n.auriculo  temporalis),  as  well  as  taste  fibres  perhaps  (vide  supra:  n.  lingualis). 
So-called  branches  of  the  ganglion  (see  Fig.  829): 
a)  Threads  to  the  nn.  pterygoideus  internus,  tensoris  tympani  and  tensoris  veli  palatini. 
ß)  Ramus  anastomoticus  cum  n.  spinoso,  fine  thread  to  the  n.  spinosus. 
y)  Ramus  anastomoticus  cum  n.  auriculotemporali,  fine  threads  to  the  n.  auriculo- 
temporalis,  in  which  the  secretory  fibres  for  the  parotid  gland  run  (see  p.  722). 
d)  Ramus  anastomoticus  cum  chordatympani,  one  or  two  fine  threads  to  the  chorda  tympani. 
Ganglion  submaxillare  (see  Figs.  591  and  828)  is  a  sympathetic  ganglion  (see  also 
p.  788),  a  spindle-shaped  body  lying  directly  in  front  of  the  m.  pterygoideus  internus,  under  the 
n.  lingualis  and  over  the  glandula  submaxillaris.  It  communicates  with  the  n.  lingualis  by 
means  of  several  rami  communicantes  cum  n.  linguali,  some  of  them  pass  upward  and  are 
attached  to  the  n.  lingualis  in  centripetal  direction,  others  run  forward  to  the  peripheral  part 
of  the  n.  lingualis.  It  farther  communicates  by  means  of  fine  threads  with  the  sympathetic 
plexus  maxillaris  externus  surrounding  the  a.  maxillaris  externa.  From  the  lower  margin 
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several  threads,  rami  submaxillar  es,  go  to  the  glandula  submaxillaris  (see  p.  723)  and  to  the 
ductus  submaxillaris  [Whartonil. 

VI.  N.  abducens  (see  Figs.  749,  750,  758,  817-822,  916,  919-921),  motor,  leaves 
the  brain,  on  each  side,  at  the  lower,  posterior  margin  of  the  pons  in  the  groove  between  this 
and  the  pyramid,  runs  between  the  pons  and  the  clivus  upward,  lateralward  and  forward  (see 
Fig.  758)  and  perforates  the  dura  mater  medialward  from  and  beneath  the  n.  trigeminus, 
somewhat  below  the  apex  of  the  pyramid;  it  then  passes  over  this  into  the  sinus  cavernosus, 
goes  forward  in  the  middle  through  it  (see  also  Fig.  533),  lateral  from  and  below  the  a.  carotis 
interna,  medial  from  the  n.  ophthalmicus  (V),  enters  the  annulus  tendinous  communis  [Zinni] 
under  the  nn.  oculomotorius  and  nasociliaris  (V)  through  the  fissura  orbitalis  superior,  becomes 
applied  to  the  medial  surface  of  the  m.  rectus  lateralis  and  ends  in  it. 

Anastomoses:  In  the  sinus  cavernosus  it  receives  sympathetic  fibres  from  the  plexus 
cavernosus. 

VII.  N.  facialis  (see  Figs.  749,  750,  758,  817-819,  824,  827-829,  831-833  and  837), 
motor,  appears  on  each  side  lateral  from  the  n.  abducens,  just  medial  from  the  nn.  intermedius 
and  acusticus,  at  the  inferior,  posterior  margin  of  the  brachium  pontis  (see  p.  651)  above  and 
somewhat  lateral  from  the  olive;  it  passes  lateralward  along  with  the  nn.  intermedius  and  acusti¬ 
cus  at  the  upper  margin  of  the  flocculus  in  front  of  the  brachium  pontis  upon  the  tuberculum 
jugulare  oss.  occipitalis  and  upon  the  facies  posterior  pyramidis,  and  runs  upward  and  forward 
to  the  porus  acusticus  internus  (see  Figs.  819  and  833)  and  into  the  meatus  acusticus  internus. 
In  this  the  n.  facialis  lies  over  the  n.  acusticus  in  a  groove  of  the  latter,  the  n.  intermedius 
between  the  two;  they  have  a  sheath  in  common  formed  by  continuations  of  the  meninges,  and 
of  the  cavum  subdurale  and  subarachnoideale,  all  of  which  reach  as  far  as  the  bottom  of  the 
meatus.  From  there  on  it  runs  lateralward  with  the  n.  intermedius  (vide  infra)  in  the  canalis 
facialis  (see  Figs.  829  and  831)  to  the  geniculum  canalis  facialis,  there  bends  sharply  around, 
geniculum  n.  facialis  (facial  knee),  and  extends  further,  first  backward  and  lateralward  and  then 
downward.  At  the  foramen  stvlomastoideum  it  leaves  the  canalis  facialis,  enters  the  substance 
of  the  parotid  gland  and  within  it  runs  in  an  arch  concave  upward  and  medianward  (see  Figs. 
827 — 829),  in  front  of  the  posterior  belly  of  the  m.  digastricus  and  laterally  from  the  proc. 
styloideus,  a.  carotis  externa  and  v.  facialis  posterior  upon  the  lateral  surface  of  the  ramus  of 
the  lower  jaw,  there  to  break  up  into  its  terminal  branches  (see  Fig.  832).  It  innervates  the 
whole  mimic  musculature  of  the  face. 

N.  intermedius  (see  Figs.  749  and  758),  a  mixed  nerve,  leaves  the  brain  just  lateral 
from  the  n.  facialis,  between  it  and  the  n.  acusticus  (n.  vestibularis),  enters  the  canalis  facialis 
with  the  n.  facialis  (vide  supra),  and  is  at  first  loosely  and  then  more  intimately  united  with 
the  n.  facialis.  Its  sensory  part  forms  at  the  geniculum  n.  facialis  the  ganglion  gcniculi  (see 
Fig.  831),  a  conical  aggregation  of  ganglion  cells  comparable  to  those  of  the  spinal  ganglia,  with 
its  apex  directed  medianward  and  intimately  united  with  the  n.  facialis;  the  ganglion  geniculi 
anastomoses  with  the  ganglion  vestibuläre  by  a  delicate  nerve-thread.  The  farther  course  of  the 
fibres  is  only  partly  known ;  the  secretory  fibres  in  it  coming  from  the  brain  for  the  glandulae 
submaxillaris  and  sublingualis  go  over  into  the  chorda  tympani  (vide  infra);  the  latter  is  often 
looked  upon  as  the  direct  continuation  of  the  n.  intermedius;  the  fibres  for  the  lachrymal  gland, 
all  of  which  are  carried  by  it,  enter  into  the  n.  petrosus  superficialis  major  (see  also  p.  714). 

A.  Branches  of  the  n.  facialis  (and  partly  of  the  n.  intermedius)  within  the  temporal  bone: 

1.  N.  petrosus  superficialis  major  from  the  geniculum  n.  facialis  to  the  ganglion 
sphenopalatinum  (see  p.  717). 

2.  Ramus  anastomoticus  cum  plexu  tympanico  (see  Fig.  831),  a  fine  thread,  from  the 
geniculum  n.  facialis  to  the  n.  petrosus  superficialis  minor  (see  p.  723). 

3.  N.  stapedius  (see  Fig.  831)  arises  in  the  vertical  part  of  the  canalis  facialis  and 
passes  through  a  small  opening  to  the  m.  stapedius,  situated  within  the  eminentia  pyramidalis. 

4.  Chorda  tympani  (see  Figs.  828,  829,  831,  834,  945,  947  and  948)  goes  off  beneath  the 
preceding,  running  back  in  an  acute  angle  open  above;  it  runs  at  first  through  the  canaliculus 
chordae  tympani  to  the  cavum  tympani,  then  in  the  plicae  malleolares  posterior  and  anterior 
between  the  crus  longum  incudis  and  manubrium,  mallei,  and  finally  in  the  fissura  petro- 
tympanica  [Glaseri],  in  order  to  pass  medial  from  the  spina  angularis,  a.  meningea  media,  and 
the  nn.  auriculotemporalis  and  alveolaris  inferior  downward  to  the  posterior  margin  of  the 
n.  lingualis  (see  p.  723).  In  its  course  it  describes  a  curve,  convex  upward  and  lateralward,  and 
is  connected  by  one  or  two  fine  threads  with  the  ganglion  oticum  (see  p.  723).  Concerning  its 
fibres  see  n.  lingualis,  p.  723. 

B.  Branches  of  the  n.  facialis  outside  the  skull: 

1.  N.  auricularis  posterior  (see  Figs.  832,  837  and  845)  arises  close  under  the  foramen 
stylomastoideum,  runs  upward  and  backward  on  the  anterior  surface  of  the  processus 
mastoideus,  between  this  and  the  external  ear,  near  the  a.  auricularis  posterior,  anastomoses 
by  fine  threads  with  the  sensory  nn.  occipitalis  minor  (C2  C3)  and  auricularis  magnus  (C3),  and 
sends  an  anterior  branch  upward  to  the  mm.  auriculares  posterior  and  superior,  as  well  as  to 
the  mm.  transversus  auriculae,  obliquus  auriculae  and  antitragicus,  and  a  posterior  branch 
horizontally,  ramus  occipitalis,  to  the  m.  occipitalis. 
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Antrum  tympaninum  J  |  Prominentia  canalis  semicircularis  lateralis 

1  J  N.  facialis 

I  | 

|  I  Geniculum  n.  facialis 


M.  stapedius  — 


A.  carotis  interna 


\ 

s, 

N.  caroticus  internus 
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Ganglion  geniculi 
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i 
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tympanicus 
superior 
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internus 


Ramus  tubae 


\ 

N.  caroticotympanicus  inferior 
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Promontorium 


Ganglion  petrosum 

N.  glossopharyngeus 


831.  Right  n.  facialis  and  plexus  tympanicus, 

viewed  from  in  front.  Magnification:  4:1. 

(The  canalis  facialis,  canaliculus  tympanicus  and  canalis  caroticus  have  been  opened.) 

2.  Ramus  digastricus  (see  Figs.  828  and  837)  arises  close  under  the  preceding  and  passes 
downward  to  the  anterior  surface  of  the  venter  posterior  m.  digastrici,  which  it  innervates.  Branches : 

«)  Ramus  stylohyoideus,  a  long  thread,  downward  and  forward  to  the  m.  stylohyoideus. 

ß )  Ramus  anastomoticus  cum  n.  glossopharyngeo  (see  Fig.  837)  given  off  in  the  m.  di¬ 
gastricus  or  previously,  runs  medianward  in  a  curve,  convex  below,  to  the  n.  glosso¬ 
pharyngeus,  which  it  reaches  below  the  ganglion  petrosum. 

C.  Terminal  branches  of  the  n.  facialis  (see  Figs.  832  and  845),  an  upper,  usually  the 
larger,  and  a  lower;  the  two  usually  form  an  obtuse  angle  with  one  another.  The  upper  one  passes 
upward  and  forward,  the  lower  one  to  the  angulus  mandihulae.  Their  branches  form  a  plexus,  plexus 
parotideus  (see  Fig.  832),  often  distinct  only  above.  The  upper  branch  communicates  by  two 
threads  with  the  n.  auriculotemporalis  (see  p.  722).  The  terminal  branches  are  subdivisible  into : 

1.  Rami  temporales ,  over  the  zygomatic  arch,  upward  to  the  mm.  helicis  major,  helicis 
minor,  tragicus,  mm.  auriculares  superior  and  anterior,  as  well  as  upward  and  forward  to  the 
mm.  frontalis,  orbicularis  oculi  and  corrugator. 

2.  Rami  zygomatici  forward  to  the  mm.  orbicularis  oculi  and  zygomaticus. 

3.  Rami  buccales,  upon  the  m.  masseter,  forward  to  the  mm.  risorius,  zygomaticus, 
quadratus  labii  superioris,  procerus,  caninus,  buccinator,  incisivi,  orbicularis  oris,  triangularis, 
quadratus  labii  inferioris  and  to  the  muscles  of  the  nose. 

4.  Ramus  marginalis  mandihulae  runs  along  the  base  of  the  lower  jaw  to  the  region 
of  the  chin  and  gives  branches  to  the  mm.  quadratus  labii  inferioris  and  mentalis. 

5.  Ramus  colli  from  the  angle  of  the  lower  jaw  on  the  neck  forward  and  downward,  covered 

by  the  platysma,  which  it  alone  innervates.  It  anastomoses  with  the  (sensory)  n.  cutaneus  colli 
(C„  C„).  ' 

These  branches  form  numerous  anastomoses  with  branches  of  the  n.  trigeminus,  especially 
the  rami  temporales  with  the  n.  supraorbitalis  and  the  rami  buccales  with  the  n.  buccinatorius. 
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832.  Nerves  of  the  face,  viewed  from  the  right. 

(The  platysma  has  been  removed  :  a  piece  has  been  cut  out  of  the  glandula  parotis.) 
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833.  Course  of 
the  nn.  glosso- 
pharyngeus, 
vagus  and 


—  Dura  mater  spinalis 


N.  troctalearis 
N.  trigeminus  \ 


Nn.  facialis  et  acusticus 


Corpora  quadrigemina 


Lingula  cerebelli 

^  Rrachinm  conjunctivum 

Vfintripnlns  nnarfnQ 


N.  vagus/ 

N.  accessorius' 


/ 


lis 

N.  cervicalis  I ^ 


A.  vertebralis'  // 

/ 


Radix  posterior  n.  cervicalis  IV  _ 
(cut  off) 

Funiculus  lateralis  medullae 
spinalis 


N.  accessorius.. 


Ganglion  spinale  n.  cervicalis  V - 


Funiculus  posterior 
medullae  spinalis  ' 


Radix  posterior  n.  cervicalis  VI 


Line  of  section  of  the 
dura  mater  spinalis 


accessorius 
in  the  skull, 

viewed  from  behind. 


N.  hypoglossus 


\  \  Lig.  denticulatum 

^  (uppermost  tooth) 

\  A.  spinalis  posterior 

Radix  posterior  n.  cervicalis  1 

^  Ganglion  spinale  n.  cervicalis  II 


^•Ligamentum  denticulatum 


(The  occipital  bone  and  the  vertebral  arches  have  been  largely  sawn  away,  the  cerebrum  and 
cerebellum  cut  away;  the  sac  of  the  dura  mater  spinalis  has  been  opened.  On  the  left  the 
posterior  roots  of  the  cervical  nerves  have  been  partly  removed,  the  lig.  denticulatum  completely.) 

VIII.  N.  acusticus,  acoustic  nerve  (see  also  Figs.  749,  750,  755,  758,  817—819,  972 
and  973),  is  a  sensory  nerve,  which  appears  on  each  side  with  two  roots  at  the  lower  posterior 
margin  of  the  brachium  pontis  above  and  behind  the  olive.  The  medial  root  (radix  n.  vesti¬ 
bularis)  appears  just  lateral  from  the  n.  intermedius  in  front  of  the  corpus  restiforme,  the 
lateral  (radix  n.  cochlearis)  passes  around  the  latter  like  an  arch  from  the  outside.  The 
n.  acusticus  passes  with  the  nn.  facialis  and  intermedius  into  the  meatus  acusticus  internus 
(see  p.  724)  and  there  divides  into  two  branches,  the  n.  vestibularis  and  the  n.  cochlearis. 

1.  The  n.  vestibularis  (s.  Figs.  972  and  973)  is  interrupted  at  the  bottom  of  the 
internal  acoustic  meatus  by  a  ganglion,  ganglion  vestibuläre  (which  anastomoses  by  a  thread 
with  the  ganglion  geniculi  [see  p.  724]),  and  divides  into  an  upper  and  a  lower  terminal  branch. 
The  former  goes  from  the  area  vestibularis  superior  to  the  macula  cribrosa  superior  vestibuli; 
its  branches  run  as  follows: 

«)  N.  utricularis  to  the  macula  acustica  utriculi, 

ß)  N.  ampullaris  superior  to  the  ampulla  membranacea  superior  and 

y)  N.  ampullaris  lateralis  to  the  ampulla  membranacea  lateralis. 
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834,  Nerves  to  the  right  side  of  the  tongue, 

viewed  from  the  right. 

(The  right  half  to  the  lower  jaw  with  its  muscles  and  the  proceesus  styloideus  with  its  muscles 
have  been  removed;  the  foramen  ovale  has  been  exposed  from  the  lateral  side.) 

1.  N.  vestibularis  (continued)  (see  Figs.  972  and  973).  Its  lower  terminal  branch 
divides  into : 

6)  N.  saccularis,  which  passes  out  from  the  area  vestibularis  inferior  through  the  macula 
cribrosa  media  vestibuli  to  the  macula  acustica  sacculi,  and 
e)  N.  ampullaris  posterior,  which  passes  from  the  foramen  singulare  through  the  macula 
cribrosa  inferior  vestibuli  to  the  ampulla  membranacea  posterior. 

2.  N.  cochlearis  goes  through  the  tractus  spiralis  foraminosus  into  the  canales  longitu¬ 
dinales  modioli  and  in  the  canalis  spiralis  modioli  forms  the  long  stretched-out  ganglion  spirale. 

IX.  N.  glossopharyngeus  (see  also  Figs.  749,  750,  755,  758,  817,  819,  831,  833,  835 
and  837).  a  mixed  nerve,  appears  with  5—6  threads  below  the  n.  acusticus  in  the  upper  part  of 
a  groove  of  the  medulla  oblongata  running  behind  the  olive  (see  p.  649);  upon  the  tuber- 
culum  jugulare  under  the  flocculus  it  passes  almost  horizontally  lateralward  and  forward  to 
the  foramen  jugulare;  it  runs  through  the  most  anterior,  medial  part  of  the  latter,  separated 
from  the  n.  vagus  and  n.  accessorius  by  a  strip  of  dura  mater  (see Figs. 817, 819  and 835),  passing 
in  a  curve  downward  and  forward.  In  the  foTamen  jugulare  it  becomes  swollen  to  form  the 
small  ganglion  superius  and  beneath  this  in  the  fossula  petrosa  to  form  the  somewhat  larger, 
elongated  ganglion  petrosum  (see  Figs.  831  and  835). 
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835.  Right  nerves  of  the  pharynx,  viewed  from  the  right 

and  somewhat  from  behind.  (The  preparation  is  similar  to  that  of  Fig.  834;  in  addition 
the  medulla  oblongata  and  the  course  of  the  nerves  in  the  bone  have  been  exposed;  the  muscles 
of  the  spine  have  been  completely  removed,  those  of  the  tongue  partly.) 

IV.  N.  glossopharyngeus  (continued).  The  two  ganglia  may  fuse  with  one  another; 
they  are  similar  in  construction  to  the  spinal  ganglia  and  contain  the  cells  of  origin  of  the 
sensory  fibres  of  the  nerve  (see  p.  700) ;  the  motor  fibres  run  past  these  ganglion  cells. 

Outside  the  skull  the  nerve  goes  downward,  at  first  behind,  then  lateral  from,  the 
a.  carotis  interna,  between  it  and  the  m.  stylopharyngeus  and  then  bends  around  the  posterior 
margin  of  the  latter  upon  its  lateral  surface  (see  also  Fig.  834). 
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836.  Distribution  of  sensory  nerves  in  the  mucous 

membrane  of  the  tongue,  schematic  (after  R.  Zander). 

IX.  N.  glossopharyngeus  (soe  Figs.  834  and  835)  (continued).  It  then  passes  in  a 
curve,  convex  downward  and  backward,  on  the  medial  side  of  the  m.  styloglossus  to  the  root 
of  the  tongue.  Branches:  A)  From  the  ganglion  petrosum: 

1.  N.  tympanicus  (see  Fig.  831)  runs  upward  in  the  canaliculus  tympanicus  (see  p.  14) 
first  into  the  cavity  of  the  tympanum,  then  in  the  sulcus  promontorii,  becomes  directly 
continuous  in  the  upper  part  of  the  canaliculus  tympanicus  with  the  n.  petrosus  superficialis 
minor  (see  p.  723)  and  communicates  by  a  fine  thread  with  the  n.  facialis  (see  p.  724).  In  the 
lowermost  part  it  is  surrounded  by  a  swelling  of  vascular  tissue,  the  intumescentia  tympanica. 
Upon  the  promontorium  it  forms  with  its  branches  the  plexus  tympanicus  [Jacobsoni].  In  it 
run  the  secretory  fibres  to  the  glandula  parotis  (see  p.  722).  Branches: 

«)  Ramus  tubae,  delicate,  runs  forward  to  the  mucous  membrane  of  the  ear  trumpet; 
besides  it  sends  delicate  branches  backward  to  the  region  of  the  fenestra  vestibuli  and 
fenestra  cochleae. 

ß)  N.  caroticotympanicus  superior,  delicate,  runs  medianward  in  the  cavum  tympani  and 
through  a  special  canal  to  the  sympathetic  plexus  caroticus  internus  surrounding  the 
a.  carotis  interna,  sometimes  also  to  the  n.  petrosus  superficialis  major. 

y)  N.  caroticotympanicus  inferior  connects  the  plexus  tympanicus  [Jacobsoni]  with  the 
plexus  caroticus  internus;  at  the  same  time  it  passes  through  one  or  two  canaliculi 
caroticotympaniei  and  runs  upon  or  under  the  promontorium. 

2.  Ramus  anastomoticus  cum  ramo  auritulari  n.  vagi  (see  Fig.  837),  a  delicate  thread 
to  the  ramus  auricularis  n.  vagi;  it  may  be  absent.  Besides,  a  delicate  thread  goes  from  the 
ganglion  petrosum  to  the  vagus,  just  below  the  ganglion  jugulare  (see  p.  733). 

3.  A  communicating  thead  with  the  ganglion  cervicale  superius  (branch  of  then,  jugularis). 

4.  A  branch  to  the  ramus  digastricus  n.  facialis  (see  p.  725). 

B.  Peripheral  branches: 

5.  Rami  pharyngei  (see  Figs.  834  and  835),  2  or  3,  go  off  at  variable  levels  on  the 
lateral  surface  of  the  a.  carotis  interna  and  help  to  form  the  plexus  pharyngeus  (see  p.  733). 

6.  Ramus  stylopharyngeus  (see  Fig.  834)  goes  off  behind  the  m.  stylopharyngeus  and 
passes  to  this  muscle  (these  fibres  are  said  not  to  be  motor,  see  p.  733:  rami  pharyngei  n.  vagi). 

7.  Rami  tonsillares  (see  Fig.  835)  arise  close  behind  the  root  of  the  tongue  and  pass 
to  the  mucous  membrane  of  the  tonsil  and  of  the  palatine  arch. 

8.  Rami  linguales  (see  Fig.  835)  to  the  mucous  membrane  of  the  posterior  third  of  the 
tongue  (see  Fig.  836);  they  unite  manifoldly  with  one  another,  and  carry  chiefly  the  taste 
fibres  and  other  sensory  fibres  for  this  region.  Numerous  anastomoses  exist  between  the 
right  and  left  branches  and  those  of  the  nn.  linguales  (V). 
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837.  Right  ramus  auricularis  n.  vagi,  viewed  from  behind. 

(The  head  has  been  removed  from  the  spine  by  a  frontal  section;  the  processus  mastoideus 
with  the  origin  of  the  m.  digastricus  has  been  subsequently  removed.) 

X.  N.  vagus  (see  Figs.  749,  750,  755,  758,  817,  819  and  833 — 839),  a  mixed  nerve,  leaves 
the  brain  with  10 — 15  fila  radicularia  just  below  the  n.  glossopharyngeus  in  a  sulcus  of  the 
medulla  oblongata  running  behind  the  olive  (see  p.  649).  The  fibres  converge  to  form  a  round 
nerve  stem  which  passes  lateralward  in  front  of  the  tonsilla  cerebelli  on  the  tuberculum  jugulare 
to  the  anterior  compartment  of  the  foramen  jugulare,  and  downward  through  this  in  a  curve  (see 
Figs.  817,  819,  833  and  835).  It  together  with  the  n.  accessorius  is  accompanied  there  by  a 
process  of  the  dura  mater  and  arachnoidea  and  is  separated  by  these  from  the  n.  glossopharyn¬ 
geus.  In  the' foramen  jugulare  it  presents  a  small  swelling,  ganglion  jugulare  (see  Fig.  835); 
below  it  receives  the  ramus  internus  n.  accessorii  (see  p.  734),  and  becomes  thickened,  its  bundles 
loosening  up  plexus-like,  to  form  the  elongated  spindle-shaped  ganglion  nodosum  (see  also 
Figs.  834  and  835).  Both  ganglia  are  in  the  main  similar  in  structure  to  the  spinal  ganglia  and 
contain  the  cells  of  origin  of  the  sensory  fibres  of  the  nerve  (see  p.  700) ;  the  motor  fibres  run 
past  the  ganglion  cells.  Just  beneath  the  foramen  jugulare  (see  also  Figs.  834  and  835)  the 
n.  vagus  lies  behind  the  n.  glossopharyngeus,  in  front  of  the  n.  accessorius  and  the  v.  jugularis 
interna  and  lateral  from  the  n.  hypoglossus,  which  then  loops  around  past  the  posterior  surface 
of  the  ganglion  nodosum  to  the  lateral  side  of  the  n.  vagus.  The  n.  vagus  then  lies  in  the 
groove  between  the  a.  carotis  interna  or  communis  and  v.  jugularis  interna  (see  also  Fig.  358) 
and  passes  with  these  vessels  down  the  neck  (see  Figs.  834,  835  and  838)  as  far  as  the  upper 
aperture  of  the  thorax;  in  its  course  it  lies  somewhat  lateralward  and  in  front  of  the  ganglion 
cervicale  superius  and  the  truncus  sympathicus.  From  there  on  downward  the  right  and  left 
nerve  behaves  somewhat  differently.  On  the  right  side  (see  Figs.  838  and  846)  the  nerve  runs 
in  front  of  the  a.  subclavia  (medial  from  the  truncus  thyreocervicalis)  and  downward  behind  the 
v.  subclavia  and  gives  off  here  the  n.  recurrens  which  loops  around  the  inferior  surface  of  the 
a.  subclavia  in  a  curve  backward  and  upward.  The  nerve  then  passes  downward  and  backward 
(see  Figs.  680  and  682)  on  the  right  side  of  the  trachea  to  the  posterior  surface  of  the  bronchus 
dexter  (in  front  of  the  v.  azygos)  and  there  breaks  up  into  an  elongated  plexus.  From  this 
one  or  several  strands  run  on  the  posterior  surface  of  the  oesophagus,  anastomose  with 
one  another  there  (plexus  oesophageus  posterior)  and  exchange  fibres  with  the  left  n.  vagus  so 
that  after  its  passage  through  the  diaphragm  the  right  nerve  is  always  a  least  twice  as  thick 
as  the  left  nerve. 
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838.  Right  n.  vagus  in  the  neck,  viewed  from  the  right. 

(The  scapula  and  clavicle  with  their  muscles,  the  hyoid  muscles  and  the  thyroid  gland  have 
been  completely  removed ;  the  large  vessels  have  been  partially  removed.) 

X.  N.  vagus  (continued) :  The  left  n.  vagus  (see  Figs.  681 — 683,  839  and  846)  de¬ 
scends  between  the  aa.  carotis  communis  and  subclavia  sinistra,  directly  in  contact  with  the 
pleura  mediastinalis  to  the  anterior,  left  surface  of  the  arcus  aortae  and  there  sends  off  the 
n.  recurrens,  which  runs  upward  and  backward  in  a  curve  around  the  inferior  surface  of  the 
arcus  aortae.  The  further  course  of  the  n.  vagus  differs  from  that  of  the  right  side  only 
through  the  fact  that  it  lies  upon  the  anterior  surface  of  the  oesophagus  (there  forming 
with  branches  of  the  right  n.  vagus  the  plexus  oesophageus  anterior);  on  its  farther  communi¬ 
cation  with  the  right  n.  vagus  see  also  p.  731. 

Branches  from  A)  Cephalic  part  of  the  n.  vagus  (between  brain  and  ganglion  nodosum) : 

1.  Ramus  meningeus  (not  illustrated),  from  the  ganglion  jugulare,  upward  and  recurrent 
through  the  foramen  jugulare,  gives  off  branches  to  the  dura  mater  around  the  latter. 
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2.  Anastomosis  with  the  ganglion  cervicale  superius  (branch  of  the  n.  jugularis). 

3.  Ramus  auricularis  (see  Fig.  837)  arises  close  below  the  ganglion  jugulare,  but  usually 
receives  a  thread  from  the  n.  glossopharyngeus  (see  p.  730),  passes  in  front  of  the  n.  accessorius 
and  the  bulbus  v.  jugularis  superior  in  the  fossa  jugularis  to  the  canaliculus  mastoideus  and 
through  this  to  the  canalis  facialis,  and  lies  in  contact  with  the  n.  facialis  as  far  as  the  foramen 
stylomastoideum,  it  then  runs  upward  in  a  curve  at  the  anterior  margin  of  the  processus  mastoi¬ 
deus  near  the  n.  auricularis  posterior,  perforates  the  membranous  part  of  the  auricula  and  is  dis¬ 
tributed  to  the  concave  surface  of  the  auricula  (see  Fig.  832)  and  to  the  external  acoustic  meatus. 

4.  Ramus  anastomoticus  cum  n.  glossopharyngeo  (see  Fig.  835,  not  designated),  1 — 2  fine 
threads  of  communication  between  the  ganglion  petrosum  n.  glossopharyngei  and  the  n.  vagus. 

5.  Communication  of  the  n.  vagus  with  the  ramus  internus  n.  accessorii  (see  p.  731  and  734). 

B)  Cervical  part  of  the  n.  vagus  (as  far  as  the  origin  of  the  n.  recurrens) : 

1.  Anastomoses  between  the  ganglion  nodosum  and  «)  the  ganglion  cervicale  superius 
(see  Fig.  837)  and  ß)  the  n.  hypoglossus  (see  Figs.  834  and  835). 

2.  Rami  pharyngei  (see  Figs.  834  and  835),  usually  two,  from  the  ganglion  nodosum, 
between  the' a.  carotis  interna  and  externa,  downward  and  forward  to  the  pharynx,  interweaving 
upon  the  m. constrictor  pharyngis  medius  with  the  rami  pharyngei  n. glossopharyngei  (seep. 730) 
and  the  rami  laryngopharyngei  of  the  .sympathicus  to  form  the  plexus  pharyngeus.  From  this 
arise  the  motor  fibres  for  the  mm.  constrictores  pharyngis,  levator  veli  palatini,  uvulae,  glosso- 
palatinus,  pharyngopalatinus,  which  leave  the  brain  in  the  n.  vagus,  and  for  the  m.  stylopharyn- 
geus,  which  come  from  the  brain  in  the  n.  glossopharyngeus  and  go  into  the  n.  vagus  (vide 
supra)  in  the  foramen  jugulare,  as  well  as  the  sensory  fibres  for  the  mucous  membrane  of  the 
pharynx  and  of  a  part  of  the  root  of  the  tongue  (see  Fig.  836. 

3.  N.  laryngeus  superior  (see  Figs.  835  and  838),  from  the  inferior  extremity  of  the 
ganglion  nodosum,  runs  downward  and  forward  upon  the  m.  constrictor  pharyngis  medius  on 
the  medial  side  of  the  a.  carotis  interna  and  externa;  in  its  course  it  anastomoses  by  delicate 
threads  with  the  plexus  pharyngeus  and  the  ganglion  cervicale  superius  and  gives  off  a  delicate 
branch  to  the  a.  carotis  interna.  At  the  cornu  superius  oss.  hyoidei  it  divides  into  two  branches: 

a)  Ramus  externus  (see  Figs.  835  and  838),  the  smaller  of  the  two,  descends  almost 
vertically  upon  the  external  surface  of  the  m.  constrictor  pharyngis  inferior  to  the 
m.cricothyreoideus,  supplies  this  with  motor  fibres  and  gives  sensory  fibres  to  the  mucous 
membrane  of  the  larynx.  It  receives  a  thread  from  the  ganglion  cervicale  superius, 
anastomoses  with  the  plexus  pharyngeus  and  gives  off  rami  pharyngei  to  the  m.  con¬ 
strictor  pharyngis  inferior,  often  also  a  ramus  cardiacus  superior  (vide  infra). 

b)  Ramus  internus  (see  Figs.  835  and  838)  runs  forward  and  downward  medial  from  the 
a.  thyreoidea  superior  and  from  the  m.  thvreohyoideus  on  the  membrana  hyothyreoidea 
(see  also  Fig.  834),  perforates  the  latter  along  with  the  a.  laryngea  superior  (see  also 
Fig.  660),  extends  medianward  and  downward  in  the  plica  nervi  laryngei  (see  Figs.  600 
and  602)  and  divides  into  several  branches  (see  Fig.  838).  Some  of  these  go  upward 
near  the  epiglottis  to  its  mucous  membrane  and  to  that  of  a  small  part  of  the  root  of 
the  tongue  (see  also  Fig.  836),  others  supply  the  mucous  membrane  of  the  larynx  above 
the  glottis  and  the  pharyngeal  mucous  membrane  behind  the  cartilagines  arytaenoideae 
and  cricoidea;  a  delicate  twig,  ramus  anastomoticus  cum  n.  laryngeo  inferiori,  passes 
downward  upon  the  internal  muscles  of  the  larynx  to  the  n.  laryngeus  inferior. 

4.  Rami  cardiaci  superiores  (see  Figs.  835,  838,  839  and  846),  1 — 3,  arise  at  a  variable 
height  between  the  n.  laryngeus  superior  and  n.  recurrens,  the  uppermost  often  wholly  or 
partly  from  the  n.  laryngeus  superior;  they  pass  along  the  a.  carotis  communis  (and,  on 
the  right  side,  the  a.  anonyma)  to  the  aorta  and  there  help  to  form  the  plexus  cardiacus  (see 
p.  791).  They  anastomose  even  in  the  neck  with  the  nn.  cardiaci  of  the  sympathicus. 

5.  N.  recurrens  (see  Figs.  685,  838,  839  and  846)  (for  origin  see  pp.  731  and  732)  bends 

medianward  and  upward  on  the  right  around  the  inferior  surface  of  the  a.  subclavia,  on  the 
left  around  that  of  the  arcus  aortae  (lateral  from  the  lig.  arteriosum),  passes  from  there,  close 
to  the  trachea,  vertically  upward,  on  the  right  side  on  the  right  margin  of  the  oesophagus, 

on  the  left  side  on  its  anterior  surface,  and  ends  above  as  the  n.  laryngeus  inferior.  It 

anastomoses  with  the  ganglion  cervicale  inferius  and  the  n.  cardiacus  superior.  Branches: 

a)  Rami  cardiaci  inferiores  (see  Figs.  839  and  846),  variable  in  number,  arise  partly  from 
the  thoracic  part  of  the  n.  vagus  and  pass  on  the  right  side  close  to  the  a.  anoYivma,  on  the 
left  side  on  the  arcus  aortae  to  the  plexus  cardiacus  (seep.  791),  which  they  help  to  form. 

b)  Rami  tracheales  (see  Fig.  838)  (some  also  from  thoracic  part  of  the  n.  vagus)  to 
the  musculature  and  mucous  membrane  of  the  trachea. 

c)  Rami  oesophagei  (see  Fig.  838)  to  the  wall  of  the  oesophagus  and  of  the  pharynx. 

d)  N.  laryngeus  inferior  (see  Fig.  838)  ascends  usually  between,  more  rarely  behind  or  in  front 

of  the  terminal  branches  of  the  a.  thyreoidea  inferior,  on  the  medial  surface  of  the  lateral 
lobe  of  the  thyroid  gland,  passes  under  the  m.  cricopharyngeus  (see  also  Figs.  606 

and  685)  on  its  medial  side  and  divides  behind  the  articulatio  cricothvreoidea  into 

two  branches. 
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The  ramus  anterior  passes  upward  and  forward  upon  the  mm.  cricoarytaenoideus 
lateralis  and  thyreoarytaenoideus  and  supplies  these,  as  well  as  the  mm.  vocalis,  ary- 
taen  >ideus  obliquus,  arycpiglotticus  and  thyreoepiglotticus;  the  ramus  posterior  runs 
upward  to  the  mm.  cricoarytaenoideus  posterior  and  arytaenoideus  transversus,  sup¬ 
plies  them  and  anastomoses  with  the  ramus  internus  n.  laryngei  superioris  (see  p.  733). 

C)  Thoracic  part  of  the  n.  vagus  (downward  as  far  as  the  hiatus  oesophageus) : 

1.  Numerous  anastomoses  with  the  branches  of  the  sympathicus. 

2.  Rami  bronchiales  anteriores  (see  Fig.  839)  go  over  and  under  the  bronchus  to  its 
anterior  wall  on  it,  with  branches  of  the  sympathicus,  form  a  plexus,  plexus  - pulmonalis 
anterior,  which  penetrates  with  the  bronchus  into  the  lung. 

3.  Rami  bronchiales  posteriores  (see  Fig.  839),  larger  and  more  numerous,  form  with 
branches  of  the  sympathicus  a  narrow-meshed  plexus  upon  the  posterior  surface  of  the 
bronchus,  plexus  pulmonalis  posterior,  which  is  manifoldly  connected  which  that  of  the  other 
side  behind  the  bifurcatio  tracheae;  it  passes  forward  with  the  bronchus  into  the  lung. 

4.  Rami  oesophagei  (see  Fig.  839)  from  the  plexus  oesophagei  to  the  oesophagus. 

5.  Rami  pericardiaci  (not  illustrated),  several  delicate  branches  from  the  stem  of  the. 
n.  vagus  or  from  the  plexus  pulmonales  and  oesophagei  to  the  surfaces  of  the  pericardium. 

D)  Abdominal  part  of  the  n.  vagus: 

The  1  e  f  t  n.  vagus  (see  Fig.  839)  sends  several  diverging  branches,  rami  gastrici,  to  the 
anterior  wall  of  the  stomach  which  anastomose  with  one  another  and  with  sympathetic  nerves, 
and  also  along  the  curvatura  minor  small  branches,  rami  hepatici,  to  the  liver. 

The  right  n.  vagus  (see  Fig.  891)  gives  in  a  similar  way  branches,  rami  gastrici,  to 
the  posterior  wall  of  the  stomach;  with  the  majority  of  its  fibres  (rami  coeliaci)  it  passes  near 
the  a.  gastrica  sinistra  to  the  ganglia  coeliaca,  then  comes  to  lie  close  to  the  a.  mesenterica 
superior  and  reaches  along  with  the  branches  of  this  artery  the  entire  small  intestine  (not 
large  intestine).  Besides  these  it  sends  small  branches  to  the  spleen  (rami  lienales),  to  the 
pancreas,  to  the  kidneys  (rami  renales)  and  suprarenals.  The  nerve  anastomoses  everywhere 
freely  with  sympathetic  plexuses. 

XI.  N.  accessorius  (see  Figs.  749,  750,  755,  758,  817,  819,  833—835,  837  and  845), 
motor,  leaves  the  central  organ  by  two  kinds  of  root  threads,  superior  and  inferior.  The  3 — 6 
superior  threads  appear  just  below  the  n.  vagus  in  a  sulcus  of  the  medulla  oblongata  running 
behind  the  olive  (seep. 649),  the  inferior,  added  thereto,  come  from  the  funiculus  lateralis  of 
the  cervical  cord,  usually  down  as  far  as  the  exit  of  the  5th,  more  rarely  of  the  7th  cervical  nerve, 
so  that  usually  there  is  a  root  thread  corresponding  to  each  segment  (see  Figs.  833  and  835). 
The  inferior  threads  unite  to  form  a  small  stem  which  ascends  between  the  posterior 
roots  of  the  cervical  nerves  and  the  lig.  denticulatum;  it  often  forms  connections  (usually  only 
apparent)  with  the  posterior  roots  of  the  first,  more  rarely  of  the  second  cervical  nerve; 
it  then  passes  behind  the  a.  vertebralis  through  the  foramen  occipitale  magnum  into  the  skull 
cavity,  unites  with  the  superior  root  fibres  and,  passing  in  front  of  the  tonsilla  cerebelli  below 
the  n.  vagus  to  the  foramen  jugulare,  goes  downward  through  this  in  a  curve  (see  p.  731).  On 
emergence  from  the  foramen  jugulare  the  n.  accessorius  divides  into  two  branches  (see  Fig.  835) : 

1.  Ramus  internus  (see  Fig.  835),  the  smaller  of  the  two,  formed  chiefly  of  the 
superior  root  fibres,  unites  with  the  n.  vagus  above  the  ganglion  nodosum  (see  p.  731). 

2.  Ramus  externus  (see  Figs.  834,  835,  837  and  845)  runs  behind  or  in  front  of  the 
v.  jugularis  interna,  behind  the  processus  styloideus  and  its  muscles  and  behind  the  venter  poste¬ 
rior  m.  digastrici  upon  the  proc.  transversus  atlantis  downward  and  lateralward  to  the  medial 
surface  of  the  m.  sternocleidomastoideus,  usually  to  perforate  the  deep  layer  of  this  muscle,  some¬ 
times  however  to  run  past  it  on  its  medial  surface.  It  anastomoses  into  the  muscle  with  branches 
of  the  n.  occipitalis  minor  (fromCX)  and  supplies  the  muscle  in  common  with  this  nerve.  At  about 
the  middle  of  the  posterior  margin  of  the  m.  sternocleidomastoideus  it  enters  the  regio  colli 
lateralis  (see  Fig.  845)  and  goes  downward  and  backward  in  its  fatty  layer  to  the  anterior  sur¬ 
face  of  the  m.  trapezius,  in  order  to  supply  it  in  common  with  branches  of  the  plexus  cervicalis 
(see  Figs.  844  and  845)  (from  the  nn.  cervicales  II  and  III,  or  III  and  IV)  with  motor  fibres. 

XII.  N.  hypoglossus  (s.  Figs.749, 750, 755, 758, 817,819,828,833-835, 837, 844  and  847), 
motor,  appears  with  10 — 15  threads  between  the  pyramid  and  the  olive  from  the  6ulcus  lateralis 
anterior  of  the  medulla  oblongata  (see  p.  649).  The  threads  converge  lateralward  behind  the 
a.  vertebralis  (see  Fig.  833)  to  the  canalis  hypoglossi,  enter  the  canal,  usually  in  two  bundles,  more 
rarely  as  a  single  stem,  through  openings  in  the  dura  mater  and  run  through  it  forward  and 
lateralward  as  a  single  stem  surrounded  by  the  venous  rete  canalis  hypoglossi.  On  emergence 
from  the  canal  (see  Figs.  835  and  837)  the  nerve  lies  medial  from  and  behind  the  n.  vagus,  passes 
in  front  of  the  v.  jugularis  interna,  behind  the  n.  vagus,  downward  upon  its  lateral  side  (see  Figs. 
834,  835  and  837),  goes  downward  and  forward  on  it  and  on  the  lateral  surface  of  the  a. carotis 
interna,  covered  by  the  m.  stylohyoideus  and  venter  posterior  m.  digastrici,  to  the  lateral  side 
of  the  a.  carotis  externa  (below  the  origin  of  the  aa.  occipitalis,  maxillaris  externa  and  sterno- 
cleidomastoidea)  (see  Figs.  485, 828  and  834)  and  then  runs  forward  in  a  curve,  convex  below  and 
behind,  upon  the  lateral  surface  of  the  m.hyoglossus,  there  to  break  up  into  its  terminal  branches. 
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Arcus  aortae - ■+ 
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Ramus  anterior  n.  thoracalis  1 
Branch  to  the  plexus  brachialis 
Ramus  anterior  n.  thoracalis  II 
N.  intercostalis  I 
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-  Rami  oesophagei 
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-  -  Oesophagus 
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-  Rami  gastrici 
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Plexus  cardiacus 
Ramus  cardiacus  inferior  n.  vagi 

Ramus  bronchialis  anterior 


Rami  bronchiales  posteriores 
Bronchus  sinister  - 


Vesica  fellea 


Branching  of  the 
n.  vagus  sinister 


-  Ramus  liepaticus 


839.  Left  n.  vagus  in  the  thoracic  and  abdominal 

cavities,  viewed  from  the  left. 

(The  ribs  and  the  left  lung  have  been  almost  wholly  removed,  the  latter  and  the  liver  h.ave 
been  drawn  to  the  right,  the  stomach  to  the  left  and  downward;  the  diaphragm  has  been 
partly  cut  away;  the  pleura  has  been  dissected  off.  Of  the  sympathicus  only  a  few  branches 

are  drawn.) 
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XII.  N.  hypoglossus  (continued).  In  front  it  crosses  the  medial  surface  of  the  m. 
stylohyoideus  and  venter  posterior  m.  digastrici  close  above  the  hyoid  bone  (see  Figs.  485,  828 
and  834)  and  is  covered  externally  by  the  glandula  submaxillaris,  v.  facialis  communis  and 
platysma.  Branches : 

1.  Anastomosis  by  a  delibate  thread  between  the  upper  end  of  the  ganglion  cervicale 
superius  and  the  n.  hypoglossus  just  under  the  canalis  hypoglossi  (not  illustrated). 

2.  Anastomosis  with  the  ganglion  nodosum  n.  vagi  (see  Figs.  834  and  835). 

3.  Anastomosis  with  the  ramus  anterior  n.  cervicalis  I  (and  II)  (see  Figs.  834,  835  and 
844),  by  which  motor  fibres  are  brought  to  the  n.  hypoglossus  f^>r  the  mm.  thyreohyoideus, 
omofiyoideus,  sternohyoideus,  sternothyreoideus  and  geniohyoideus. 

4.  Delicate  thread  in  the  canalis  hypoglossi  running  back  to  bone  and  sinus  occipitalis. 

5.  Ramus  descendens  (see  Figs.  828,  834,  844  and  847)  usually  goes  off  at  the  point 
where  the  n.  hypoglossus  crosses  the  a.  carotis  interna,  passes  downward  upon  it  and  upon  the 
a.  carotis  communis  (see  also  Fig.  358),  often  lying  against  the  n.  vagus,  and  communicates 
through  one  or  several  loops,  ansa  hypoglossi  (see  Figs.  832,  844  and  847),  situated  upon  the 
lateral  surface  of  the  great  vessels  (sometimes  also  between  them),  with  branches  of  the  plexus  cer¬ 
vicalis  from  the  nn.  cervicales  II  and  III,  which  bring  to  it  motor  fibres  for  the  mm.omohyoideus, 
sternothyreoideus  and  sternohyoideus.  From  this  loop  arise  the  branches  for  the  muscles  named. 

6.  Ramus  thyreohyoideus  (see  Fig.  834)  arises  at  the  cornu  majus  oss.  hyoidei  and 
runs  downward  and  forward  to  the  lateral  surface  of  them,  thyreohyoideus  (for  origin:  vide  supra). 

7.  Rami  linguales  (see  Fig.  834) ,  terminal  branches,  to  the  mm.  geniohyoideus  (fibres 
partly  from  Ci  [C2],  see  also  above),  hyoglossus,  styloglossus,  genioglossus,  longitudinales, 
transversus  and  verticalis  linguae.  They  anastomose  with  each  other  and  upon  the  m.  hyo¬ 
glossus  with  the  branches  of  the  n.  lingualis  (V)  (see  p.  723). 

Nervi  spinales,  spinal  nerves,  go  off  from  the  spinal  cord.  They  appear 
there  (see  Figs.  734, 740, 803  and  804)  with  two  rows  of  root  threads,  fila  radicularia,  an  anterior 
row  at  the  sulcus  lateralis  anterior,  a  posterior  row  at  the  sulcus  lateralis  posterior  (see  p.  638) ; 
the  former  contains  the  motor,  the  latter  the  sensory  fibres.  The  root  threads  of  the  anterior 
row  converge  in  groups  lateralward,  each  group  forming  a  small  stem,  an  anterior  root, 
radix  anterior,  the  posterior  row  situated  at  the  same  level,  forming  a  posterior  root,  radix 
posterior  (see  Figs.  734,  740,  758  and  833).  Each  anterior  passes  with  a  posterior  root  toward 
the  corresponding  foramen  intervertebrale  (see  below  and  Fig.  743),  and  the  two  there  perforate 
the  dura  mater  spinalis  (see  p.  643).  The  direction  of  the  roots  (see  Figs.  734,  736,  737,  741, 
742,  833  and  835),  is  horizontal  for  the  uppermost  cervical  nerves,  becomes  more  oblique  lower 
down  and  caudalward  descending  more  and  more.  The  foramen  intervertebrale  for  the  inferior 
cervical  nerves  lies  approximately  one  vertebral  level  lower,  for  the  1st — 10th  thoracic  nerve 
two  lower,  than  the  level  of  emergence  of  the  roots  concerned  from  the  spinal  cord.  The  roots 
of  the  lowermost  thoracic,  of  the  lumbar,  sacral  and  coccygeal  nerves  run  downward  for  a  con¬ 
siderable  distance  within  the  sack  of  the  dura  mater  (see  p.  642)  before  they  leave  it;  they  form 
in  it  a  thick  bundle  of  strands  running  longitudinally,  the  cauda  equina  (horse's  tail)  (see 
Figs.  737  and  742),  in  the  middle  of  which  lies  the  filum  terminale.  Each  posterior  root  becomes 
swollen  in  the  foramen  intervertebrale  to  form  the  egg-shapped  spinal  ganglion,  ganglion  spi¬ 
nale  (see  Figs.  737,  740,  743  and  804),  which  contains  the  origin-cells  of  the  sensory  fibres, 
and  lateralward  from  this  fuses  with  the  corresponding  anterior  root  to  form  a  (mixed) 
n.  spinalis,  spinal  nerve,  which  divides  after  a  short  course,  into  a  ramus  posterior  and  a  ramus 
anterior  (see  Figs.  742  and  743).  The  number  of  the  spinal  ganglia  corresponds  to  that  of  the 
spinal  nerves.  The  spinal  ganglion  of  the  first  cervical  nerve  is  very  small,  it  and  the  posterior 
root  being  often  absent;  it  lies  in  the  sulcus  a.  vertebralis  of  the  atlas.  The  ganglia  of  the  lower 
lumbar  nerves  lie  partly,  those  of  the  sacral  nerves  completely,  within  the  canalis  vertebralis 
or  sacralis  between  the  dura  mater  and  the  bone  (see  Fig.  742).  The  ganglion  of  the  n.  coccygeus 
lies  at  variable  level  inside  the  dura  mater. 

There  are  31  nn.  spinales  on  each  side.  They  are  divided  (see  Figs.  734  and  736)  into 
8  nn.  cervicales,  cervical  nerves,  of  which  the  first  emerges  between  the  occipital  bone  and 
the  atlas,  the  second  between  the  atlas  and  the  epistropheus,  the  eighth  between  the  7th  cer¬ 
vical  and  1st  thoracic  vertebra,  12  nn.  thoracales,  thoracic  nerves,  the  first  between  the  1st  and 
2nd  thoracic  vertebra,  the  twelfth  between  the  12th  thoracic  and  1st  lumbar  vertebra,  5  nn.  lum¬ 
bales,  lumbar  nerves,  5  nn.  sacrales,  sacral  nerves  and  1  (2 — 3,  see  p.  642)  n.  coccygeus, 
coccygeal  nerve,  which  emerge  like  the  thoracic  nerves.  An  increase  in  the  number  of  vertebrae 
is  accompanied  by  a  corresponding  increase  in  that  of  the  spinal  nerves. 

In  the  1st  and  2nd  cervical  nerve  the  posterior  branches  are  larger  than  the  anterior,  other¬ 
wise  the  reverse  is  true.  Each  anterior  branch  is  connected  by  at  least  one  fine  thread,  ramus 
communicans,  with  a  ganglion  of  the  sympathicus  (see  Figs.  743, 835, 839, 871, 876, 890 and 892). 
Besides,  it  gives  off  a  ramus  meningeus  (not  illustrated),  which  receives  sympathetic  threads 
from  the  ramus  communicans,  passes  back  through  the  foramen  intervertebrale  of  its  nerve  into 
the  vertebral  canal,  anastomoses  with  others  and  is  distributed  to  the  wall  of  the  canal. 

Neigboring  nerves  anastomose  manifoldly  with  one  another  through  ansae,  loops, 
which  are  regular  and  large,  on  the  anterior  branches  of  the  cervical,  lumbar  and  sacral  nerves. 
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840  and  841.  Areas  of  distribution  of  the  in¬ 
dividual  spinal  nerves  in  the  skin  (after  H.  Head), 

viewed  from  in  front.  viewed  from  behind. 

In  reality  the  individual  areas  overlap  one  another  more  or  less. 

(The  designation  Ths,  L2  etc.  printed  inside  the  Fig.  841  indicate  the  position  of  the  proc.  spino- 
sus  vertebrae  thoracalis  Y,  lumbaiis  II  etc..  Concerning  the  other  designations  vide  infra.) 

Note:  In  the  figures  and  descriptions  of  the  spinal  nerves  means  C  =  n.  cervicalis,  Th  =  n. 
thoracalis,  L  =  n.  lumbaiis,  S  =  n.  sacralis,  Co  =  n.  coccygeus ;  thus  CB  =  n.  cervicalis  V  etc. 
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M.  semispinalis  capitis 


Proc.  spinosus 
vertebrae  thoracalis  XII 


Rami  posteriores 
nn.  sacralium 


N.  occipitalis  major 


N.  occipitalis  tertias 


-  M.  trapezius 


Ramus  cutaneus  of  the  ramus 
posterior  n.  cervicalis  VII 

Ramus  cutaneus 
(medialis) 

of  the  ramus  posterior 
n.  thoracalis  I 


M.  glutaeus  maximus 


M.  splenius  capitis 
et  cervicis  (reflected) 
I  ramus 


Ramus  posterior 
n.  cervicalis  II 


medialis 

ramus 

lateralis 


Proc.  spinosus  vertebrae 
thoracalis  i 

Ramus  medialis  of  the  ramus 
posterior  n.  thoracalis  I 

M.  longissimus  dorsi  - 


M.  iliocostalis  dorsi  — 


M.  semispinalis  dorsi 


Ramus  posterior 
n.  thoracalis  VI 


Ramus  lateralis  of  the  ramus 
posterior  n.  thoracalis  XTI 

Ramus  lateralis  of  the  ramus 
posterior  n.  lumbalis  I 


Hoo'k 


—  Ramus  cutaneus 
lateralis 

Ramus  cutaneus 
medialis 


M.  latissimus  dorsi 


of  the  ramus 
posterior 
n.  thora¬ 
calis  VII 


Lam  us  posterior  of  the  ramus  cutaneus 
lateralis  n.  intercostalis  XI 

Ramus  cutaneus  (lateralis)  of  the 
ramus  posterior  n.  thoracalis  XU 
Rami  cutanei  laterales  of  the 
-rami  posteriores  nn.  lumbalium 
=  nn.  clunium  superiores 


Rami  cutanei  mediales  of  the  rami 
posteriores  nn.  lumbalium 


842. 

Posterior  rami  of  the  spinal  nerves,  viewed  from  behind. 

(On  the  left  the  shoulder  girdle  with  its  muscles,  along  with  the  mm.  latissimus  dorsi,  rhomboidei  and 
the  fascia  lumbodorsalis  have  been  removed.  The  long  muscles  of  the  back  have  been  isolated  [see 
Figs.  387 — 389],  and  pieces  have  been  cut  out  of  them ;  the  posterior  surface  of  the  sacrum  is  exposed.) 
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843.  Posterior  rami  of  the  upper 
cervical  nerves  of  the  right  side,  viewed  from  behind. 


M  semispinalis 
capitis 


_  Ramus  posterior 
n.  cerviealis  III 


-  M.  longissimus  capitis 


M  splenius 
capitis 


N.  occipitalis 
major 


M.  rectus  capitis 
posterior  minor 


Arcus  posterior 
atlantis 


N.  occipitalis 
major 


Arcus _ 

epistrophei 

N.  occipitalis 
tertius 

M.  semispinalis  -  _ 
cervicis 


M.  obliquus 
capitis  superior 

Branch  to  the 
in.  semispinalis 
capitis 


N  uuboecipitalis 


M.  splenius 
capitis 
(reflected') 


Hook 


- M.  obliquus 

capitis  inferior 


Ramus  posterior 
n.  cerviealis  II 


Processus  articularis 
-  inferior  vertebrae 
cerviealis  III  - 


M.  splenius  cervicis 


Opening  in  the 
tendon  of  the 
m.  trapezius 


M.  semispinalis .  _ 
capitis 


M.  rectus  capitis 
posterior  major 

A.  vertebral  is 


(The  m.  splenius  capitis  has  been  reflected  lateralward,  the  m.  semispinalis  .capitis  has  been 
for  the  most  part  removed,  the  m.  trapezius  completely  removed.) 


The  railli  posteriores  nn.spinalium  (see  also  Figs.  743  and  842)  with  theexception 
of  the  three  upper  cervical  nerves  are  smaller  than  the  anteriores.  In  a  typical  nerve  (middle 
thoracic)  each  ramus  posterior  passes  dorsalward  medial  from  the  ligg.  costotransversarium 
anterius  and  intertransversarium  (mm.  intertransversarius  posterior  for  the  cervical  nerves, 
lateralis  for- the  lumbar  nerves),  and  divides  (excepting  the  first  cervical,  fourth  and  fifth 
sacral  and  the  coccygeal  nerves)  into  a  ramus  medialis  and  a  ramus  lateralis,  which  enter  the 
musculature  and  of  which  usually  only  one  (in  the  upper  half  the  medial,  in  the  lower  half 
the  lateral)  goes  to  the  skin.  Almost  all  the  rami  run  also  caudalward,  especially  the  lower 
ones,  so  that  their  distribution  in  muscle  and  skin  lies  below  their  emergence  from  the  foramen 
intervertebrale  (see  Figs.  841  and  842).  The  rami  behave  differently  at  different  levels. 

A.  Hami  posteriores  nn.  cervicalium  (see  also  Figs.  835  and  842).  Each 
ramus  lateralis  passes  lateralward  around  the  m.  semispinalis  capitis  and  branches  on  it 
(Ci — Ci),  on  the  m.  intertransversarius  posterior  (C2 — Cs),  the  mm.  longissimi  capitis  (Ci — C3 
[C4])  and  cervicis  ([C3]  C4 — Cs)  and  the  splenius  (Ci — C4  [C5]).  The  ramus  medialis  supplies 
the  mm.  semispinalis  capitis  (Ci — C4)  and  cervicis  (C3 — Ce  [C7]),  between  which  it  runs,  and 
also  the  mm.  multifidus,  rotatores,  interspinales  and  spinalis  cervicis  (C3— Cs) ;  near  the  proc. 
spinosus  it  perforates  the  mm.  semispinalis  capitis  and  trapezius  (true  usually  only  of  the4th — 6th 
cervical  nerve),  to  bend  around  lateralward  as  the  ramus  cutaneus  to  the  skin.  The  course  and 
distribution  of  the  posterior  rami  of  the  first,  second  and  third  cervical  nerve  deviate  somewhat. 

Ramus  posterior  n.  cerviealis  I=N.  sub  occipitalis,  considerably  larger  than  the  corres¬ 
ponding  anterior  ramus,  purely  motor,  passes  backward  under  the  a.  vertebralis  in  the  triangle 
between  the  mm.  obliqui  capitis  and  rectus  capitis  posterior  major.  It  supplies  these  muscles 
as  well  as  the  mm.  rectus  capitis  posterior  minor  and  semispinalis  capitis,  longissimus  capitis 
and  splenius,  gives  off  branches  to  the  articulatio  atlantooccipitalis  and  anastomoses  with  the 
posterior  branch  of  the  2nd  cervical  nerve. 
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Ramus  posterior  n.  cervicalis  II  (see  Figs.  842  and  843),  the  largest  posterior  ramus 
of  all,  divides  at  the  inferior  margin  of  the  m.  obliquus  capitis  inferior  into  a  small  ramus 
lateralis  and  a  large  ramus  medialis.  The  former  sends  motor  branches  to  the  mm.  semispinalis 
capitis,  longissimus  capitis  and  splenius ;  the  latter  anastomoses  with  the  posterior  branches  of 
the  first  and  third  cervical  nerve,  gives  motor  fibres  to  the  mm.  semispinalis  capitis  and  obliquus 
capitis  inferior  and,  with  its  main  mass  as  the  sensory  n.  occipitalis  major,  passes  in  a  curve 
medianward  and  upward  between  the  m.  semispinalis  capitis  on  the  one  side,  the  mm.  obliquus 
capitis  inferior  and  recti  capitis  posteriores  on  the  other  side,  perforates  the  m.  semispinalis  capitis 
near  the  lig.  nuchae  and  goes  through  an  opening  in  the  tendon  of  the  m.  trapezius  (see 
Fig.  347)  to  run  under  the  skin.  Its  branches  go  upward  as  far  as  the  vertex  (see  Figs.  830, 
832  and  845)  and  anastomose  with  one  another  and  with  branches  of  neighboring  nerves. 

Ramus  posterior  n.  cervicalis  III  (see  Figs.  842  and  843)  differs  from  the  inferior 
cervical  nerves  in  that  the  end  of  its  ramus  medialis,  as  the  sensory  n.  occipitalis  tertius, 
after  perforation  of  the  mm.  semispinalis  capitis  and  trapezius  goes  either  to  the  adjacent  skin 
(see  Fig.  845)  or  passes  upward  connected  wholly  or  in  part  with  the  n.  occipitalis  major. 

B.  Rami  posteriores  nn,  thoracalium  (see  Figs.  743  and  842).  Each  ramus 
lateralis  passes  lateralward  between  the  mm.  longissimus  and  iliocostalis  dorsi  and  usually  on  the 
7th  or  8th — 12th  thoracic  nerve  gives  off  through  the  m.  latissimus  dorsi  a  branch  to  the  skin, 
ramus  cutaneus  lateralis,  lateralward  and  somewhat  downward,  that  for  the  12th  nerve  reaching 
the  crista  iliaca.  The  ramus  medialis  goes  medianward  toward  a  proc.  spinosus  between  the 
mm.  longissimus  and  semispinalis  dorsi,  that  for  the  1st — 7th  or  8th  nerve  usually  gives  off 
through  the  m.  trapezius  a  ramus  cutaneus  medialis  lateralward.  The  rami  mediales  decrease 
in  size  downward,  the  laterales  increase.  The  rami  laterales  supply  the  mm.  iliocostalis  and 
longissimus, .  the  rami  mediales  the  mm.  rotatores,  multifidus,  interspinales  (Thx — Th12),  semi¬ 
spinalis  dorsi  ([Th3]  Th4— Th6,  Thn,.Th12),  and  spinalis  dorsi  (Th2,  Th6 — Th8). 

C.  Rami  posteriores  nn,  lumbalium  (see  Fig.  842).  The  rami  laterales  pass 
obliquely  lateralward  through  the  m.  sacrospinalis ,  supply  it  and  the  mm.  intertransversarii 
mediales  (Lj — Lg)  and  decrease  in  size  below.  The  three  upper  usually  send  skin  branches  through 
the  fascia  lumbodorsalis  close  above  the  crista  iliaca,  the  nn.  clunium  superiores  (see  also 
Figs.  879  and  886),  which  go  downward  to  the  buttock  (lateralward  as  far#  as  the  trochanter 
major).  The  small  rami  mediales  extend  medianward  to  the  m.  multifidus  and  to  the  short 
muscles  (L, — Ls);  the  three  lower  ones  send  very  delicate  branches  to  the  skin  of  the  sacral  region. 

D.  Rami  posteriores  nn,  sacralium  et  n,  coccygei  (see  Fig.  842),  very  delicate. 
The  four  upper  ones  emerge  through  the  foramina  sacralia  posterior«,  those  of  the  5th  sacral 
and  coccygeal  nerve  through  the  hiatus  sacralis  between  the  ligg.  sacrococcygea  posterior«  (see 
Fig.  742).  They  anastomose  with  one  another  upon  the  posterior  surface  of  the  sacrum.  Rami 
laterales  are  present  only  on  the  three  upper  sacral  nerves ;  they  perforate  the  origin  of  the  m.  glutaeus 
maximus  and  there  go  as  nn.  clunium  medii  to  the  skin  (see  Figs.  879  and  886).  The  rami  me¬ 
diales  go  to  the  m.  sacrolumbalis  and  send  most  delicate  branches  to  the  skin  (like  the  preceding). 

The  rami  anteriores  nn.  spinalium  remain  independent  in  their  course  only  in 
the  region  of  the  thoracic  nerves.  In  the  cervical,  lumbar  and  sacral  regions  they  form  connec¬ 
tions  with  one  another,  at  the  same  time  dividing,  so  as  to  give  rise  to  complicated  plexusses, 
plexus,  of  which  there  are  three  on  each  side,  plexus  cervicalis,  brachialis  and  lumbosacralis. 

Rami  anteriores  nn,  cervicalium.  Those  for  the  3rd — 8th  nerve  run  lateralward 
behind  the  a.  vertebralis  in  the  sulcus  n.  spinalis  of  the  corresponding  vertebra  (see  Fig.  835) 
between  the  mm.  intertransversarii  anterior  and  posterior;  they  appear  lateral  from  the  mm.  longi 
capitis  and  colli  and  the  origins  of  the  m.  scalenus  anterior,  medial  and  in  front  of  the  origins 
of  the  mm.  splenius  cervicis,  levator  scapulae  and  scalenus  medius  (see  Fig.  834).  That  of  the 
first  nerve  goes  forward  under  the  a.  vertebralis  (see  Figs.  833  and  835)  and  appears  between  the 
mm.  recti  capitis  anterior  and  lateralis;  that  of  the  second  (see  Fig.  835)  grasps  the  a.  vertebralis 
from  behind  and  without  and  turns  forward,  medial  from  the  m.  intertransversarius  posterior. 

The  anterior  rami  of  the  1st — 4th  cervical  nerve  anastomose  with  one  another  and  thus 
form  the  plexus  cervicalis ,  cervical  plexus  (see  Figs.  834,  835  and  844).  This,  covered  by  the 
m.  sternocleidomastoideus,  attached  to  the  fascia  praevertebralis,  lies  in  front  of  the  origins  of  the 
mm.  splenius  cervicis,  levator  scapulae  and  scalenus  medius.  The  plexus  communicates  with  the  main 
trunk  and  ramus  descendens  of  the  n.  hypoglossus  (see  p.  736),  as  well  as  with  the  ganglion  cervi- 
cale  superius  and  the  truncus  sympathicus  (see  Fig.  835)  by  rami  communicantes,  at  least  one  for 
each  cervical  nerve.  The  rami  of  the  plexus  are  divisible  into  cutaneous  and  muscular  branches. 

A.  Cutaneous  branches  (see  Figs.  830  and  845),  appear  at  the  middle  of  the  posterior 
margin  of  the  m.  sternocleidomastoideus: 

1 .  N.  occipitalis  minor  (see  Figs.  832, 844  and  845),  from  C2  and  C3,  runs  upward  at  the  poste¬ 
rior  margin  of  the  m.  sternocleidomastoideus  upon  this  and  the  m.  splenius,  and  sends  its  terminal 
branches  to  the  skin  of  the  lateral  occipital  and  the  temporal  region ;  it  anastomoses  with  branches 
of  the  nn.  auricularis  posterior  (VII)  occipitalis  major  and  auricularis  magnus.  A  few  branches  help  to 
supply  the  m.  sternocleidomastoideus  and  anastomose  in  it  with  branches  of  the  n.  accessorius. 
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N.  hypoglossus - 


to  m.  rectus  capitis  lateralis -- 


N.  occipitalis  minor 
Ramus  descendens  n.  hypoglossi 
N.  auricularis  magnus 
N.  cutaneus  colli  - 

to  m.  trapezius - 


Ansa  hypoglossi-  -  - 

(to  m.  levator  scapulae 

to  mm.  rhomboidei 
Nn.  supraclaviculares 

N.  phrenicus 


to  m.  rectus  capitis  anterior 
to  m.  longus  capitis 


to  m.  longus  capitis 
to  m.  iutertransversarius  anterior 


N.  suprascapularis 
N.  subscapularis 
N.  subclavius 


N.  axillaris - 

N.  subscapularis- 

y 

s' 

N.  thoraco- , 
dorsalis 

N.  radialis 

to  m.  coraco-^ 
brachialis^ 

N.  musculo-  " 
cutaneus 

Nn.  thoracales 
anteriores 

N.  medianus 

N.  ulnaris 

N.  cutaneus  ' 
antebrachii  medialis 

N.  cutaneus 
brachii  medialis 
Nn.  intercostobrachiales  L 


-  to  mm.  longi  capitis  et  colli 

_  to  m.  intertransversarius  anterior 
-  -  to  m.  levator  scapulae 

c4 

to  m.  longus  colli 

-  to  m.  intertransversarius  anterior 

-  to  m.  scalenus  medius 


to  m.  longus  colli 
to  mm.  scalenus  anterior  et 
intertransversarius  anteiior 
to  m.  scalenus  medius 


to  m.  longus  colli 

to  mm.  scalenus  anterior  et 
intertransversarius  anterior 

to  m.  scalenus  medius 


to  jn.  scalenus  anterior 

to  m.  intertransversarius  anterior 
to  m.  scalenus  medius 
.JN.  thoracalis  longus 

Cs 

—  to  m.  intertransversarius  anterior 

-  to  m.  scalenus  medius 


Thi 

N.  intercostalis  1 


- N.  intercostalis  II 


844.  Right  plexus  cervical  is  and  brachial  is, 

schematic  (after  P.  Eisler)  (The  rami  communicantes  are  not  shown.) 


(The  darkly  shaded  strands 


are  derivatives  of  the  dorsal  half  of  the  plexus.) 


Plexus 

cervicalis 


Plexus 

brachialis 
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M.  occipitalis 


M.  auricularis  posterior 


Glandula  parotis 
N.  auricularis  posterior 


Nn.  supra- 
claviculares 
anteriores 


N.  occipitalis  major  — 

N.  auricularis  inagnus 
(ramus  posterior) 


N.  occipitalis  minor 

N.  occipitalis  tertius 

N.  auricularis  magnus 
(ramus  anterior) 

M.  splenius  capitis 
M.  levator  scapulae  - 


M.  sternocleido  . 
mastoideus 

N.  accessorius 
(ramus  externus. 


M.  scalenus  medius  — 


M.  trapezius  — 


Nn.  supra- 
claviculares 


Rami  musculares 
to  the  m.  trapezius 

Nn.  supra- 
claviculares 
posteriores 


i---*-  N.  cutaneus  colli 

V.  jugularis  externa 

Platysma 

M.  omohyoideus 
(venter  posterior) 


Rami 
buccales 
n.  facialis 


Ramus  colli  n.  facialis 


\ 


Nn.  supraclavicu lares  medii 


845.  Cutaneous  branches  of  the  right  plexus 

cervical  is,  viewed  from  the  right. 

(The  platysma  has  been  partially  removed.) 
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2.  N.  auricularis  magnus  (see  Figs.  832,  844  and  845),  from  C.i,  usually  the  largest 
branch,  ascends  in  front  of  the  preceding  upon  the  lateral  surface  of  the  m.  sternocleido- 
mastoideus  behind  the  v.  jugularis  externa,  vertically  to  the  ear.  At  the  level  of  the  angulus 
mandibulae  it  undergoes  division.  The  smaller  ramus  anterior  passes  forward  and  upward 
under  the  ear,  and  passes  sometimes  partly  through  the  parotid  gland,  to  the  skin  of  the 
lateral  inferior  half  of  the  face  (see  Fig.  830),  as  well  as  to  that  of  the  lobule  of  the  ear  and 
of  the  concave  surface  of  the  auricula.  The  ramus  posterior  runs  behind  the  ear  to  the  skin 
on  the  convex  side  of  the  auricula  and  forward  as  far  as  the  skin  of  the  temporal  region.  It 
anastomoses  with  branches  of  the  nn.  auricularis  posterior  (VII)  and  occipitalis  minor. 

3.  N.  cutaneus  colli  (see  Figs.  844  and  845),  from  C3,  or  C2  and  C3,  passes  forward, 
under  the  foregoing,  upon  the  lateral  surface  of  the  sternocleidomastoideus,  covered  by  the 
platysma,  medial  or  lateral  from  the  v.  jugularis  externa.  It  divides  into  rami  superiores  of 
which  one  unites  with  the  ramus  colli  n.  facialis  (see  Fig.  832  and  p.  725),  and  rami  inferiores. 
They  perforate  the  platysma,  are  all  sensory  and  go  to  the  skin  of  the  regio  sternocleido- 
mastoidea  and  of  the  regio  colli  anterior  upward  as  far  as  the  margin  of  the  lower  jaw. 

4.  Nn.  supraclavicular  es  (see  Figs.  844,  845,  850,  852,  864  and  865)  from  C3  and  C4, 
usually  from  a  small  trunk,  run  superficially,  covered  only  by  the  platysma,  through  the  fossa 
supraclavicularis  major,  diverging  downward,  and  divide  into  three  groups: 

a)  Nn.  supraclavicular  es  anteriores  pass  downward  upon  the  v.  jugularis  externa  and  in 
front  of  the  clavicle  and  through  the  platysma  to  the  skin  down  under  the  medial  part  of  the 
clavicle. 

b)  Nn.  supraclavicular  es  medii  go  downward  in  front  of  the  clavicle  to  the  skin  over 
the  clavicle  and  over  the  m.  pectoralis  major  as  far  as  the  region  of  the  nipple. 

c)  Nn.  supraclavicular  es  posteriores  pass  downward  and  backward  upon  the  m.  trapezius 
to  the  skin  over  the  m.  deltoideus,  rarely  still  farther  distalward. 

B.  Muscular  branches,  partly  directly  from  the  cervical  nerves  (see  Fig.  844) : 

1.  For  the  mm.  rectus  capitis  lateralis  from  Ci,  rectus  capitis  anterior  from  Ci  and  C2, 
longus  capitis  from  Ci— C3,  longus  colli  from  C2 — Ce,  scalenus  medius  from  (C4)  C5— Cs,  levator 
scapulae  from  (C2)  C3 — C4  and  intertransversarii  anteriores  from  C2 — Cg. 

2.  Branch  to  the  ramus  descendens  hypoglossi  (see  Figs.  834  and  844),  from  C2  and  C3; 
it  helps  to  form  the  ansa  hypoglossi  (see  p.  736)  under  the  m.  sternocleidomastoideus. 

3.  Branches  to  the  m.  sternocleidomastoideus  (C2),  from  n.  occipitalis  minor  (see  p.  740). 

4.  Branch  for  the  m.  trapezius  (see  Figs.  844  and  845),  from  C2  and  C3,  or  C3  and  C4, 
frequently  a  branch  of  the  nn.  supraclaviculares  posteriores;  anastomosis  with  the  n. accessorius. 

5.  N.  phrenicus  (see  Figs.  834,  838,  844,  846  and  847),  a  mixed  nerve,  from  C3  and  C4 
or  C4  and  C5,  with  the  largest  root  from  C4,  passes  downward  and  somewhat  medianward 
upon  the  anterior  surface  of  the  m.  scalenus  anterior  (see  Fig.  838),  lateral  from  the  a.  cervi- 
calis  ascendens,  runs  between  the  a.  and  v.  subclavia,  lateral  from  the  truncus  thyreocervicalis 
and  n.  vagus,  in  front  of  or  behind  the  a.  mammaria  interna,  to  the  anterior  medial  declivity 
of  the  cupula  pleurae,  and  enters  the  thoracic  cavity  behind  the  articulatio  6ternoclavicularis. 
There  it  passes  under  the  pleura  mediastinalis  along  with  the  a.  pericardiacophrenica  in  front 
of  the  root  of  the  lung  to  the  pericardium  and  then  between  this  and  the  pleura  pericardiaca 
to  the  diaphragm  (see  also  Figs.  680—682).  In  its  course  on  the  right  side  it  lies  on  the 
lateral  surface  of  the  v.  anonyma  dextra  and  vena  cava  superior,  close  in  front  of  the  radix 
pulmonis,  and  reaches  the  diaphragm  somewhat  in  front  of  and  lateral  from  the  foramen  venae 
cavae.  On  the  left  side  it  runs  lateral  from  the  arcus  aortae,  lies  farther  ventral  from  the 
root  of  the  lung  and  reaches  the  diaphragm  farther  lateralward  and  forward  than  on  the  right 
side.  It  communicates  by  delicate  threads  with  the  ganglion  cervicale  inferius  of  the  sympathicus 
and  very  often  receives  a  branch  from  the  n.  subclavius  (see  Fig.  847).  Branches  (see  Fig.  846): 

a)  Ramus  pericardiacus,  usually  right  only,  upon  the  v.  cava  superior  to  the  pericardium. 

b)  Very  delicate  branches  to  the  pleura  (not  illustrated). 

c)  Terminal  branches,  perforate  the  diaphragm;  as  rami  musculares  they  innervate  the 
musculature  from  the  concave  side  and  give  some  threads  to  the  serosa  of  the  diaphragm; 
as  rami  phrenicoabdominales  they  anastomose  with  the  plexus  phrenicus  of  the  sympathicus, 
and  send  threads  to  the  tunica  serosa  of  the  liver  and  to  the  suprarenal  glands. 

The  anterior  rami  of  the  5th — 8th  cervical  nerve  together  with  a  small  part  of  the 
4th  cervical  nerve,  with  the  upper,  larger  part  of  the  1st  thoracic  nerve  and  very  often  with  a 
delicate  branch  of  the  2nd  thoracic  nerve  form  the  plexus  bracliialis ,  arm  plexus  (see 
Figs.  838,  839,  844,  847,  849  and  890).  Its  roots  pass  lateralward  behind  the  origins  of  the 
m.  scalenus  anterior,  in  front  of  those  of  the  m.  scalenus  medius;  the  5th — 7th  cervical  nerve 
runs  at  the  same  time  markedly  downward,  the  8th  horizontally,  the  1st  (and  2nd)  thoracic  nerve 
upward  in  front  of  the  neck  of  the  1st  rib.  They  unite  to  form  an  elongated  plexus  which  lies  in 
the  space  between  the  mm.  scaleni  anterior  and  medius,  with  its  three  upper  root  portions  over, 
and  with  the  two  lower  behind,  the  a.  subclavia,  thence  the  plexus,  narrowed,  passes  immediately 
adjacent  to  the  artery,  behind  the  clavicle  and  the  mm.  subclavius  and  pectorales  into  the  axilla. 
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Ramus  anterior  n.  cervicalis  IV 


Dia¬ 

phragma 


-  -Pericardium 
Hook 


A.  carotis  communis 

Plexus  brachialis ' 

i 

\ 

Trachea  —  - 
A.  subclavia 
N.  recurrens  dexter 
N.  vagus  dexter  — 

Ramus  cardiacus  inferior 
N.  phrenicus  dexter  - 
V.  cava  superior  — 

Hook 

Pulmo  dexter 

Ramus 
pericardiacus 
Radix  pulmonis  _ 
dextri 


Ramus 

phrenico- 

abdominalis 


Rami 

musculares 


Ramus 

phrenico- 

abdominalis 


M.  scalenus  anterior 


N.  cardiacus  superior 

Ramus  cardiacus  superior  n.  vagi 
Pleura 

A.  mammaida  interna 
N.  cardiacus  medius 
_  N  vagus  sinister 

Aorta  ascendens 

N.  recurrens  sinister 
-  Plexus  cardiacus 


N.  phrenicus  sinister 

Glandulk  thyreoidoa 


846.  Nn.  phrenici,  viewed  from  in  front. 

(The  anterior  wall  of  the  thorax  has  been  removed;  the  thymus  has  been  cut  away  and  the 
pleura  dissected  off.  The  lungs  have  been  drawn  aside  by  hooks.) 

Plexus  brachialis  (continued).  Each  of  the  nerves  composing  it  sends  off  a  ramus 
communicans  to  the  ganglion  cervicale  medium  or  inferius  of  the  sympathicus,  before  it  enters 
the  plexus  (see  Figs.  839  and  890). 

The  plexus  is  divisible  into  a  pars  supraclavicularis  and  a  pars  infraclavicularis. 
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M.  pectoralis 
minor 
(reflected) 


I  I 

l  I 

M.  pectoralis  minor  i 
M.  deltoideus  (Insertion) 


\  / 

\  / 

V  M.  pectoralis  major  (reflected) 


N.  phrenicus 


A.  subclavia 


N.  subclavius 


-  M.  subclavius 


Nn.  thoracales 
anteriores 


Ramus  anterior  n.  cervicalis  LV 
N.  dorsalis  scapulae  - 

M.  scalenus  medius 
M.  scalenus  anterior 

M.  levator  scapulae 

N.  thoracalis  longus 

M.  serratus  anterior 
M.  supraspinatus 

Clavicula  .. 

N.  supra-  „ 
scapularis 


A.  carotis 
communis 
Ramus  descen- 
dens  n.  liypo- 
glossi 

-  Ansa  hypoglossi 


M.thyreohyoideus 


M.  omohyoideus 
(venter  superior) 


M. 

stern  othyreoideus 


M. 

-  sternohyoideus 
Truncus 

—  thyreocervicalis 

A.  in  am  maria 

—  interna 

Plexus  brachialis 
(pars  supra- 
clavicularis) 


Branch  to  the 
n.  phrenicus 


Clavicula 


847.  Right  plexus  brachialis  with  its  short 

branches,  viewed  from  in  front. 

(The  mm.  sternocleidomastoideus  and  trapezius  have  been  completely,  the  mm.  omohyoideus 
and  subclavius  partially  removed;  a  piece  has  been  sawn  out  of  the  clavicle;  the  mm.  pectorales 

have  been  incised  and  reflected.) 

The  pars  supraclavicularis  of  the  plexus  brachialis  reaches  distalward  as  far  as  the 
clavicle,  adjoins  the  mm.  scalenus  medius  and  serratus  anterior  dorsalward,  is  perforated 
(usually  between  Ce  and  C7)  by  the  a.  transversa  colli  and  is  crossed  in  front  by  the  posterior 
belly  of  the  ra.  omohyoideus  and  by  the  aa.  cervicalis  superficialis  and  transversa  scapulae;  all 
the  short  branches  are  counted  as  belonging  to  it,  even  if  they  are  not  given  off  until  the  axillary 
fossa  is  reached;  these  are  the  branches  which  run  to  the  deep  muscles  of  the  neck  and  to  those 
of  the  shoulder  girdle. 

1.  Threads  (directly  from  the  trunks  of  the  cervical  nerves)  for  the  mm.  longus  colli, 
scalenus  medius  and  intertransversarii  (see  p.  743)  and  a  root  of  the  n.  phrenicus  (see  p.  743). 

2.  Direct  branches  (from  the  trunks  of  the  cervical  nerves)  to  the  mm.  scalenus  anterior 
from  (C«)  Cs — C7,  scalenus  posterior  from  C7  or  Cs  (see  Fig.  844),  and  scalenus  minimus  fromCs, 
also  to  uppermost  m. levator  costae  fromCs,  and  often  to  m.  serratus  posterior  superior  fromCs. 

3.  Nn.  thoracales  posteriores  (see  also  Figs.  838,  844  and  848)  appear  through  the 
m.  scalenus  medius.  To  this  belong: 

a)  N.  dorsalis  scapulae  (see  also  Fig.  848),  from  (C4)  Cs,  runs  downward  on  the  anterior  sur¬ 
face  of  the  m.  levator  scapulae,  the  lowermost  tooth  of  which  it  supplies  (see  also 
p.  743),  to  the  ventral  surface  of  the  mm.  rhomboidei  (Cs),  in  which  it  ends. 
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N.  axillaris 


M.  supraspinatus  ' 


/  N.  suprascapularis 

/  Ligamentum  transversum  scapulae  superius 


Clavicula 


M.  levator  scapulae — 


N.  dorsalis  scapulae 


Acromion 


M.  rhomboideus 
minor 

M.  rhomboi¬ 
deus  major 


N.  supra¬ 
scapularis 

M. 

infraspinatus 

M.  deltoideus 

-  M.  teres 
minor 


Rami 

musculares 


N.  cutaneus 
brachii  lateralis 


—  Caput  longum  m. 
tricipitis  brachii 


848. 


Nerves  of  the  right  shoulder  blade,  viewed  from  behind. 


(The  mm.  supraspinatus  and  deltoideus  have  been  partially  cut  away,  the  infraspinatus  reflected.) 

b)  N.  thoracalis  longus  (see  Figs.  838,  844,  847,  849  and  869),  from  C5,  Ce,  C7,  (Cs), 
the  roots  of  which  usually  unite  first  in  front  of  the  m.  scalenus  medius,  descends  behind 
the  plexus  brachialis,  nearly  in  the  axillary  line,  upon  the  lateral  surface  of  the  m.  serra- 
tus  anterior  giving  branches  dorsalward  to  the  single  digitations  of  this  muscle. 

4.  N.  subclavius  (see  Figs.  844  and  847),  from  C5  (C6),  in  front  of  the  a.  subclavia,  in  front 
of  or  behind  the  v.  subclavia,  to  the  m.  subclavius,  sends  a  branch  medianward  to  the  n.  phre- 
nicus  (see  p.  743). 

5.  Nn.  thoracales  anteriores  (see  Figs.  844,  847  and  849),  from  C5 — Tht,  usually  two, 
run  forward  and  downward  in  front  of  and  behind  the  artery,  then  between  the  a.  and  v.  subdavia, 
anastomosing,  to  the  mm.  pectoralis  minor  (C7,  C8)  and  pectoralis  major  (C5,  Ce,  C7,  Cs,  Thi). 

6.  N.  suprascapularis  (see  also  Figs.  844  and  847),  from  (C4),  C5  and  Cfl,  large,  passes  lateral- 
ward  near  the  lateral  part  ol  the  a.  transversa  scapulae  under  the  m.  trapezius  and  venter  posterior 
m.  omohyoidei  and  under  the  clavicle;  it  then  passes  beneath  the  lig.  transversum  scapulae  superius 
into  the  fossa  supraspinata ,  and  behind  the  collum  scapulae  in  front  of  the  lig.  transversum 
scapulae  inferius  into  the  fossa  infraspinata.  It  supplies  the  mm.  supraspinatus  ([C4],  C6,  [C6]) 
and  infraspinatus  ([C4],  C5,  C6)  and  gives  off  branches  to  the  shoulder-joint. 

7.  Nn: subscapulares  (see  Figs.  844,  849  and  854),  from  C5 — C7,  usually  two,  from  the 
dorsal  surface  of  the  plexus  or  from  the  n.  axillaris;  they  run  downward  on  the  ventral  surface 
of  the  m.  subscapularis  to  this  (C5,  C6,  [C7])  and  to  the  m.  teres  major  (C6,  C7). 

8.  N.  thoracodorsalis  (see  Figs.  844,  849  and  854),  from  (C&),  C7  and  C8,  arises  like  7), 
passes  along  the  margo  axillaris  scapulae  to  the  anterior  surface  of  the  m.  latissimus  dor  si. 

9.  N.  aocillaris  (see  also  Figs.  844,  852,  854,  862,  864  and  865)  (0.  T.  circumflex  nerve), 
from  C6,  C6  (C7),  large,  arises  in  the  axillary  fossa  from  the  fasciculus  posterior  of  the  pars  infra- 
clavicularis  (see  p.  747),  runs  behind  the  a.  axillaris  with  the  a.  circumflexa  humeri  posterior, 
at  first  backward  between  the  humerus,  m.  subscapularis,  m.  teres  minor,  caput  longum  m.  tri¬ 
cipitis  and  teres  major,  then  lateralward  upon  the  collum  chirurgicum,  covered  by  the  m.  del¬ 
toideus.  It  sends  branches  to  the  shoulder-joint,  rami  musculares  to  the  mm.  teres 
minor  (Cs,  Ce,  [C7])  and  deltoideus  (Cs,  C6)  and  gives  off  also  the  n.  cutaneus  brachii  late¬ 
ralis  (CB,  Cfl,  [C7])  between  the  m.  deltoideus  and  the  caput  longum  m.  tricipitis  to  the  skin 
over  the  posterior  and  lateral  part  of  the  upper  arm.  Some  of  the  nerves  supplying  the  m.  del¬ 
toideus  give  off  branches  which  pass  through  the  muscle  to  the  skin.  The  lower  cutaneous 
branches  anastomose  with  the  nn.  cutanei  brachii  posterior  and  antebrachii  dorsalis. 
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Nn,  thoracales  anteriores  Kn.  intercostobrachiales 


/ 

K.  ulnaris  J  / 

'  / 

M.  triceps  j . 

(caput  longura)  / 

N.  cutaneus  antebrachii 

medialis 


N.  musculocutaneus  ^ 


N.  cutaneus  brachii  medialis 

/ 

M.  latissimus  dorsi 


N.  thoracodorsalis  , 

/ 

Kn.  subscapulares 

M.  teres  major 


N.  thoracalis  longus 


M.  subscapularis 


Ramus  cutaneus  lateralis 
n.  intereostalis  1 1 L 


M.  pectoraiis  major 
(reflected)  \ 
M.  biceps  (caput  breve) 

M.  coracobrachialis 

\ 

A.  brachialis 
K.  medianus 


i 
i 

Ramus  cutaneus 
lateralis 

n.  intereostalis  LV 

1 

I 


M.  serratus  anterior 


M.  pectoraiis  minor  v 
A.  axillaris  \ 


M.  subclavius 

Clavicula 


849.  Right  plexus  brachialis  (pars  infraclavicularis) 

in  the  axillary  fossa,  viewed  from  below  and  in  front. 

(The  mm.  pectorales  major  et  minor  have  been  in  large  part  removed;  the  attachment  of  the 

former  has  been  reflected.) 

The  pars  infraclavicularis  of  the  plexus  brachialis  (see  also  Figs.  847  and  854)  passes 
distalward  from  the  clavicle  through  the  axillary  fossa  and  breaks  up  in  its  lower  half  into 
its  branches,  which  may  also  be  designated  as  the  long  branches  of  the  plexus;  they  go  ex¬ 
clusively  to  the  arm.  It  is  bounded  medianward  by  the  m.  serratus  anterior,  dorsalward  by 
the  m.  subscapularis,  is  covered  in  front  by  the  mm.  pectorales  and  distalward  lies,  with  its 
branches,  in  the  groove  between  the  mm.  subscapularis  and  latissimus  dorsi  on  the  one  side  and  the 
m.  coracobrachialis  on  the  other.  The  constituents  of  the  plexus  are  arranged  in  three  cords,  which 
lie  in  direct  contact  with  the  a.  axillaris,  the  fasciculus  posterior  running  dorsalward,  the  fasciculus 
lateralis  (when  the  arm  is  elevated  horizontally)  above  and  lateralward,  and  the  fasciculus 
medialis  below  and  medianward  from  the  artery.  The  v.  subclavia  and  the  v.  axillaris  lie 
directly  in  front  of  and  medianward  from  this  bundle  of  the  nerves  and  artery.  From  the 
fasciculus  medialis  proceed  the  nn.  cutaneus  brachii  medialis,  cutaneus  antebrachii  medialis, 
ulnaris,  and  the  inferior  root  of  the  n.  medianus,  from  the  fasciculus  lateralis  the  upper  root 
of  the  n.  medianus  and  the  n.  musculocutaneus,  from  the  fasciculus  posterior  the  nn.  axillaris 
(see  p.  746)  and  radialis. 
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N.  cutaneus 
brachii  medialis 


N.  cutaneus  antebrachii 
medialis 

V.  basilica 


7 


Ramus  ulnaris 


—  Lacertus  fibrosus 

—  Ramus  volaris 

—  V.  mediana  cubiti 


N.  supra- 
clavicularis 


V.  cephalica 


N.  cutaneus  brachii 
lateralis 


N.  cutaneus  ante¬ 
brachii  lateralis 


V.  cephalica 

V.  cephalica  _ 
accessoria 


850. 

Cutaneous 
nerves  of  the 
right  upper 
arm, 

viewed  from  in  front. 

(The  arm  has  been 

cutaneus  abducted;  the  fascia 
brach«  has  been  preserved 

medialis 

throughout.) 

1.  N.  cutaneus  brachii 
medialis  (0.  T.  lesser  internal 
cutaneous)  (see  also  Figs.  844, 
849,  864,  865  and  869),  from 
(C8)  Th,,  runs  downward  in 
the  axillary  fossa,  in  front  of 
the  mm.  subscapularis  and 
latissimus  dorsi,  at  first  dor¬ 
sal,  and  then  medial  from  the 
v.  axillaris,  and  unites  here  in 
a  very  variable  manner  with 
the  n.  intercostobrachialis  (see 
p.  766)  of  the  second,  some¬ 
times  also  with  that  of  the 
third  intercostal  nerve.  The 
branches  of  these  stems  or 
their  anastomoses  perforate 
the  fascia  axillaris  or  fascia 
brachii  in  different  places;  they 
supply  the  skin  of  the  axillary 
fossa  and  of  the  medial  surface 
of  the  upper  arm  as  far  as 
the  elbow  joint,  in  addition 
a  proximal  portion  of  the 
anterior  surface  and  a  distal 
portion  of  the  posterior  surface. 

2.  N.  cutaneus  ante¬ 
brachii  medialis  (0.  T.  in¬ 
ternal  cutaneous)  (see  also 
Figs.  844,  849,  851—854, 
864  and  865),  from  C8  and 
Thj ,  lies  on  the  anterior 
medial  side  of  the  v.  axillaris 
and  passes  distalward  near 
it;  it  perforates  the  fascia 
brachii  in  the  middle  of  the 
upper  arm  or  somewhat  lower, 
usually  at  the  point  where 
the  v.  basilica  vanishes  under 
the  fascia  into  the  depth, 
and  then  (or  previously)  di¬ 
vides  into  two  branches,  which 
lie  upon  the  fascia  antebrachii. 
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851.  Cutaneous  nerves  of  the  right  forearm, 

volar  surface.  (The  fasciae  brachii  and  antebrachii  have  been  preserved.) 


V.  cephalica 


N.  cutaneus 
antebrachii 
lateralis 

N.  cutaneus 
antebrachii 
dorsalis 

V.  cephalica  — 


V.  cephalica 
accessoria 


V.  cephalica  — 


N.  cutaneus 
antebrachii  - 
lateralis 


Ramus  superficialis 
n.  radialis 


Ramus  cutaneus 
palmaris  n.  mediani 

Tendo 

m.  palmaris  longi 


N.  cutaneus 
antebrachii 
medialis 

—  V.  basilica 


Lacertus 

iibrosus 


V.  mediana 
cubiti 

—  V.  basilica 


Ramus 

volaris 


v.  Ramus 
ulnaris 


V.  mediana 
antebrachii 


2.  N.  cutaneus  antebrachii 
medialis  (continued)  (see  also  Figs. 

850,  852,  853,  864  and  865). 

a)  Ramus  volaris  (from  Tht) 
runs  downward  at  first  in  front 
of  the  lacertus  fibrosus ,  lateral 
from  the  v.  basilica,  then  crosses 
it,  usually  on  its  posterior  surface, 
and  is  distributed  to  the  ulnar 
half  of  the  volar  surface  of  the 
forearm  as  far  as  the  eminence 
of  the  little  finger.  It  anastomoses 
in  the  forearm  with  branches  of 
the  n.  cutaneus  antebrachii  late¬ 
ralis  and  of  the  ramus  cutaneus 
palmaris  n.  ulnaris. 

ß)  Ramus  ulnaris  (from  C8), 
smaller,  passes  over  the  epicon- 
dylus  to  the  ulnar  margin  of  the 
forearm  and  along  this  almost  as 
far  as  the  region  of  the  capitulum 
ulnae.  It  sends  its  branches  to 
the  skin  of  the  ulnar  half  of  the 
dorsal  surface  of  the  forearm  and 
anastomoses  in  the  forearm  with 
branches  of  the  n.  cutaneus  ante¬ 
brachii  dorsalis  and  of  the  ramus 
dorsalis  manus  n.  ulnaris. 

3.  N.  musculocutaneus  (see 
also  Figs.  844,  849,  850,  853  to 
855  and  864-866),  from  C6,  C0(C7), 
behaves  like  a  branch  of  the  n. 
medianus.  It  runs  distal  ward, 
at  first  lateral  and  dorsal  from 
the  n.  medianus  and  from  the  a. 
axillaris,  perforates  obliquely  the 
substance  of  the  m.  coracobrachia- 
lis,  passes  distalward  and  lateral- 
ward  between  them. biceps  brachii 
and  m.  brachialis ,  to  finally  per¬ 
forate  the  fascia  brachii  with  its 
terminal  branch,  the  n.  cutaneus 
antebrachii  lateralis,  close  above 
the  elbow  lateral  from  the  tendon 
of  insertion  of  the  m.  biceps,  me¬ 
dial  from  and  behind  the  v.  ce¬ 
phalica.  In  about  one  third  of 
the  cases  it  anastomoses  in  the 
upper  arm  (see  Fig.  855)  with  the 
n.  medianus  by  a  branch  which 
is  usually  directed  distalward  to¬ 
ward  the  latter.’  It  gives  off: 

a)  Rami  musculares  (see  Fig. 

855)  to  the  mm.  coracobrachialis 

(Cö,  C7)  (from  the  first  part  of  the  nerve),  biceps  (C6,  C6  [C7])  and  brachialis  (C6,  C0  [C7]). 

b)  N.  cutaneus  antebrachii  lateralis ,  (see  also  Figs.  853,  860  and  864 — 866)  from  C6  and  C6, 
passes  upon  the  fascia  antebrachii  near  the  v.  cephalica  distalward  usually  as  far  as  the  hand; 
it  supplies  the  skin  upon  the  radial  margin  and  the  radial  half  of  the  volar  surface  of  the 
forearm,  upon  the  ball  of  the  thumb  and  upon  the  thumb  region  of  the  back  of  the  hand, 
and  anastomoses  in  the  forearm  with  the  n.  cutaneus  antebrachii  medialis,  in  the  hand  with 
the  ramus  superficialis  n.  radialis  and  ramus  dorsalis  manus  n.  ulnaris. 


Fascia 

antebrachii 


Ramus  cutaneus 
palmaris 
n.  ulnaris 


Ramus  dorsalis 
manus 
n.  ulnaris 
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852.  Cutaneous 
nerves  of  the  right 
upper  arm, 

lateral  and  posterior  view. 

(The  fascia  has  been  everywhere  pre¬ 
served.) 


N.  cutaneus  brachii  medialis  - 


N.  cutaneus  ante- 
3»  brachii  dorsalis 
n.  radialis 


M.  triceps  with  fascia  brachi  — 


Branches  of  the 
ramns  ulnaris 
n.  cutanei  ante- 
brachii  medialis 


Nn.  supraclaviculares 


--M.  deltoideus 


N.  cntanens 
brachii 
posterior 
n.  radialis 


N.  cutaneus 
brachii 
lateralis 
n.  axillaris 


Cutaneous  branch  of  a 
—  ramus  muscularis 
n.  axillaris 
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N.  cutaneus 
antebrachii 
dorsalis 


Raums 
ulnaris 
n.  cutanei 
antebrachii 
medialis 


853.  Cutaneous  nerves  of  the  right  forearm, 

dorsal  surface. 

(The  fasciae  brachii  and  antebrachii  have  been  preserved.) 

4.  N.  medianus  (see  Figs.  844, 

849,  851,  854—859,  861,  864  and  865) 
arises  by  two  roots  from  the  plexus, 
an  upper  (from  CÄ,  C6  and  C7)  from 
the  fasciculus  lateralis  and  a  lower  (from 
C8  and  Thi)  from  the  fasciculus  media¬ 
lis.  The  two  roots  converging  pass  to 
the  anterior  lateral  surface  of  the  a. 
axillaris,  where  they  combine.  The 
nerve  runs  distalward  with  the  a. 
brachialis,  at  first  on  the  dorsal  surface 
of  the  m.  coracobrachialis,  then  in  the 
sulcus  bicipitalis  medialis,  and  passes 
under  the  lacertus  fibrosus  upon  the 
m.  brachialis  in  the  depth  of  the  elbow ; 
in  its  course  it  lies1  above  on  the  an¬ 
terior  lateral  side  of  the  artery  and 
then,  above  the  elbow,  gradually  passes 
in  front  of  it  (rarely  behind  it)  to 
its  medial  surface.  In  the  forearm  it 
passes  in  front  of  the  a.  ulnaris  between 
the  two  heads  of  the  m.  pronator  teres 
and  below  the  tendinous  arch  of  the  m. 
flexor  digitorum  sublimis  on  the  dorsal 
surface  of  the  latter  and  extends  to  the 
wrist,  approximately  in  the  axis  of  the 
forearm,  in  the  groove  between  the  mm. 
flexor  pollicis  longus  and  flexor  digitorum 
profundus  along  with  the  a.  mediana  (see 
also  Fig.  507).  Close  above  the  wrist 
between  and  under  the  tendons  of  the  mm. 
flexor  carpi  radialis  and  palmaris  longus  it 
approaches  (see  Fig.  856)  again  the  sur¬ 
face  under  the  fascia  antebrachii.  It  then 
turns  to  the  volar  surface  of  the  tendons 
of  the  mm.  flexores  digitorum  and  passes 
with  these  dorsal  from  the  lig.  carpi 
transversum  in  the  canalis  carpi  to  the 
hand  (see  Fig.  857).  In  the  upper  arm 
it  receives  in  about  one  third  of  the 
cases  a  thick  bundle  from  the  n.  mus- 
culocutaneus  (see  p.  749  and  Fig.  855), 
and  in  the  forearm  it  anastomoses  by 
a  fine  thread  with  the  n.  ulnaris  be¬ 
tween  the  mm.  flexores  digitorum.  It 
gives  off  no  branches  in  the  upper  arm. 

Branches  in  the  forearm : 

a)  Rami  musculares  (see  Figs. 

855 — 857) ,  go  off  at  the  level  of  the  epicondylus  medialis  humeri  to  the  m.  pronator  teres 
(usually  two)  (Ce,  C7)  and  through  this  to  the  mm.  flexor  carpi  radialis  (Cö,  C7  [Cs]),  palmaris 
longus  (C7,  C8,  Thj)  and  flexor  digitorum  sublimis;  as  the  trunk  passes  through  the  m.  pronator 
teres  still  other  branches  arise  for  the  m.  flexor  digitorum  sublimis  (all  fibres  from  [C6,  C?]  Cs,  Thi). 


Ramus  dorsalis 
maims 
n.  ulnaris 


Branches 
of  the 
n.  cuta¬ 
neus 
ante¬ 
brachii 
dorsaiis 


Branch  of  the 
n.  cutaneus 
antebrachii 
lateralis 


Ramus 
-Superficialis 
n.  radialis 
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M.  bicep9  brachii  -- 


M.  brachialis  -- 


Clavicula  - 


A.  axillaris - 


Fasciculus  lateralis  — 


Fasciculus  medialis 


N.  suprascapularis 

M.  pectoralis  minor 
(cut  off) 


N. 

musculocutaneus  - 


M. 

coracobrachialis  — 


N.  medianus  — 


M.  pronator  teres  -  - 


M. 

pectoralis  major  — 
(cut  off) 


M.  deltoideus _ 


Lacertus  fibrosus 


M.  subscapularis 
N.  thoracodorsalis 
M.  teres  major 
N.  subscapularis 

M.  latissimus  dorsi 
N.  axillaris 

'  M.  teres  major 


.N.  cutaneus  antebrachii  medialis 


.%N.  ulnaris 

M.  triceps 
"  (caput  longum) 


A.  brachialis 


M.  triceps 
'  (caput  mediale) 

'  N.  medianus 

Septum 

-  intermusculare 
mediale 


(The  arm  has  been  ab¬ 
ducted,  the  mm.  pecto- 
rales  have  been  remov¬ 
ed,  the  nerves  have  been 
retained  in  position  and 
dissected  free.) 

4.  N  .medianus{ con¬ 
tinued)  : 

b)  N.  interosseus 
antebrachii  volaris  (see 
Figs.  856,  857  and 
859),  from  Ca— Thi, 
arises  as  the  nerve  goes 
through  the  m.pronator 
teres  and  extends  on 
the  radial  side  of  the 
a.interossea  volaris,  just 
in  front  of  themembrana 
interossea,  covered  by  the  radial  mar¬ 
gin  of  the  m.  flexor  digitorum  profun¬ 
dus,  distalward  as  far  as  the  m.  pro¬ 
nator  quadratus,  into  the  dorsal  sur¬ 
face  of  which  it  penetrates.  It  gives 
off  rami  musculares  to  this  (Ce,  C7, 
Cs,  Thi),  to  the  m.  flexor  pollicis 
longus  (C6,C7,Cs)  and  to  the  m.  flexor 
digitorum  profundus  (for  the  2nd,  3rd 
and  4th  finger)  (Ca,  C7,  Cs,  Thi);  in 
addition  it  sends  most  delicate 
threads  to  the  bones  of  the  forearm 
and  the  wrist  joint. 


Ramus 

collateralis 

ulnaris 


854.  Nerve 
trunks  of 
the  right 
upper  arm, 

medial  view. 


N.  radialis 


' '  N.  radialis 


.  N.  cutaneus 
brachii  posterior 

Ramus 

muscularis 
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N.  medianns 


— M.  flexor  carpi  radialis 


right  upper 


Ramus 

muscularis 


M. 

-  .  latissimus 
dorsi 

M.  teres  major 

N.  radialis 


Rami  musculares 
J  to  caput  longum 
m.  tricipitis 


— N.  ulnaris 


~A.  brachialis 


M.  triceps 
(caput  mediale) 


H.  ulnaris 


Septum  inter- 
musculare  mediale 


855.  Muscle  N 

nerves  of  the  cutaneus 


arm, 

viewed  from  in  front. 

(The  arm  has  been  abducted; 
the  mm.  biceps,  triceps  and 
brachioradialis  have  been 
drawn  aside;  a  piece  has 
been  cut  out  of  the  m.  prona¬ 
tor  teres.) 

4.  N.  medianus  (con¬ 
tinued)  : 

c)  Ramus  cutaneus  pal- 
maris  (see  Figs.  851,  856  and 
864)  arises  at  a  variable  level 
above  the  wrist,  perforates 
the  fascia  between  the  mm. 
flexor  carpi  radialis  and  pal- 
marislongüs,  and  passes  upon 
the  fascia  to  the  skin  of  the 
ball  of  the  thumb  and  of  the 
hollow  of  the  hand. 

Branches  in  the  hand: 

d)  N.  digitales  volares 
communes  (see  Figs.  856  to 
859,861  and  864 — 867), three, 
pass  in  the  1st  to  the  3rd 
spatium  interosseum  meta¬ 
carpi  under  the  aponeurosis 
palmaris  and  the  arcus  volaris 
superficialis,  divergingdistal- 
ward.  The  first  gives  off  a 
ramus  muscularis  to  the  mm. 
abductor  pollicis  brevis  (Ce,  C?, 
[C8] ),  opponens  pollicis  (C«,  C7, 
[Cs,  Thi])  and  to  the  superficial 
head  of  the  m.  flexor  pollicis  brevis 
(C„,  C7,  C8)  and  anastomoses  by 
a  delicate  branch  (see  Fig.  859) 
passing  into  the  depth  with  the 
ramus  profundus  n.  ulnaris;  it 
then  divides  into  three  nn.  digita¬ 
les  volares  proprii,  which  run  on 
the  radial  and  ulnar  margins 

of  the  volar  surface  of  the 
thumb  and  on  the  radial 
margin  of  the  volar  surface 
of  the  index  finger  as  far  as 
the  tips  of  the  fingers;  the 
first  anastomose  with  the 
digital  branches  of  the  n. 
radialis,  the  last  usually 
sends  cutaneous  branches  to 
the  back  of  the  finger  (see 
Figs.  858  and  861)  and  a 
muscular  branch  to  the  m. 
lumbricalis  I  (C7,  C8,  Thi) 

(see  Fig.  858). 


M. 

deltoideus 

M.  coraco- 
brachialis 


N.  medianus - 

M*.  biceps _ 

brachii 

N.  musculo- 
cutaneus 

Anastomosis  with 
n.  medianus 

Ramus 
muscularis 
to  m.  biceps 

Hook 

Ramus  mus- - 

cularis  to 
m.  brachialis 

M.  brachialis 


N.  cutaneus  ante- 
brachii  lateralis 


N.  radialis 

Hook 
M.  supinator  . 


Ramus  profundus 
n.  radialis 

M.  brachioradialis  — 


Ramus  superficialis 
n.  radialis 

A  radialis  — 


M.  pronator  teres - 


Hook 


M.  triceps 
(caput  longum) 


Ramus  eollateralis 
ulnaris  (to  caput 
mediale  m.  tricipitis) 


Ramus  muscularis 
to  m.  pronator  teres 


_ M.  pronator  teres 


Rami 

musculares 
to  mm. 
flexor  carpi 
.radialis,  pal¬ 
maris  longus 
and  flexor 
digitorum 
sublim  is 
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N.  medianus 


Ramus  muscularis 


—  Rami  musculares 


A. 

brachialis 


M.  pronator  teres 
(caput  ulnare) 


—  M.  brachialis 


Ten  do 

m.  bicipitis  ~ 


Mm.  pronator  teres 
(caput  humerale) 
et  flexor  carpi 
radialis 


Ramus 
superficialis 
n.  radialis 


M. 

brachioradialis  “ 


A.  radialis - 


- M.  palmaris  longus 


Tendo  m.  palmaris 
longi 


--  M.  flexor  carpi  ulnaris 


Ramus  cutaneus 
palmaris  n.  ulnaris 


Ramus  cutaneus 
palmaris  n.  mediani 


N.  medianus 


A.  ulnaris 


N.  ulnaris 

(ramus  volaris  manus) 


Os  pisiforme 


M.  abductor 
pollicis  brevis 

Ramus 

muscularis 


M.  palmaris  brevis 

Cutaneous  branches 
of  the  n.  medianus 
Ramus  super¬ 
ficialis  n.  ulnaris 

Aponeurosis 
“  palmaris 


Nn.  digitales 
volares  proprii 


t  Rami  musculares 


N.  interosseus 
(antebrachii)  volaris 

M.  pronator  teres 
(caput  humerale) 
(cut  off) 


M.  flexor  digitorum 
sublimis 


M.  flexor  carpi 
radialis 


Ramus  superficialis 
n.  radialis 


M.  abductor 
pollicis  longus 


M.  flexor 
pollicis 
brevis 


856.  Nerves 
of  the  right 
forearm, 

viewed  from  in  front, 
more  superficial  layer. 

(Tlie  caput  humerale  of  the 

m.  pronator  teres,  as  well  as 
the  muscular  bellies  of  the 
mm.  flexor  carpi  radialis  and 
palmaris  longus  have  been  in 

large  part  removed.) 

4.  N.  medianus  (con¬ 
tinued):  d)  Nn.  digitales  vo¬ 
lares  communes: 

The  second  and  the  third 

n.  digitalis  volaris  communis 
(seeFigs.857,858  and  864 — 867) 
send  a  twig  to  the  mm.  lum- 
bricales  II  and  (often)  III  (C„ 
C8,Th,);  each  divides  into  two  nn. 
digitales  volares  proprii  for 
the  adjacent  margins  of  the 
2nd,  3rd  and  4th  finger,  which 
usually  supply  also  the  dorsal 
surfaces  of  their  second  and 
third  phalanges.  The  third 
unites  in  a  variable  manner  bv 
means  of  a  ramus  anastomoti- 
cus  cum  n.  ulnari  with  the 
ramus  superficialis  n.  ulnaris 
(see  Figs.  857  and  858). 

The  nn.  digitales  volares 
communes  send  delicate  branch¬ 
es  through  the  aponeurosis 
palmaris  to  the  skin  of  the 
palm.  In  the  region  of  the 
fingers  numerous  small  cor- 
puscula  lamellosa  [Vateri, 
Pacini]  (see  Fig.  858)  are  to 
be  found ;  they  are  united  with 
the  nerves  by  small  twigs. 

5.  N.  ulnaris  (see  Figs. 
844,849, 851 , 854—860  and  864 
to  867),  from  C7,  C8  and  Th,, 
passes  distalward  at  first  on 
the  posterior  medial  surface  of 
the  aa.  axillaris  and  brachialis 
in  front  of  the  n.  radialis, 
m.  latissimus  dorsi  and  caput 
longum  m.  tricipitis,  and  then 
runs  superficially  downward, 
covered  only  by  the  fascia 
brachii,  on  the  anterior  medial 
surface  of  the  caput  mediale 
m.  tricipitis  behind  tbe  septum 
intermusculare  mediale,  grad¬ 
ually  becoming  separated  from 
the  a.  brachialis,  to  the  sul¬ 
cus  n.  ulnaris  of  the  humerus. 
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857.  Nerves  of  the 

rightforearm,  viewed 
from  in  front,  deeper  layer. 

(The  caput  humerale  of  the 
m.  pronator  teres,  as  well  as 
the  mm.  brachioradialis, 
flexor  carpi  radialis,  pal- 
maris  longus  and  flexor  digi- 
torum  sublimis  have  been 
removed;  the  lig.  carpi  trans- 
versum  has  been  cut  through 
and  reflected.) 

5.  N.  ulnaris  (see  also 
Figs.  851,  856,  858—860  and 
864 — 867)  (continued) :  In 
the  sulcus  n.  ulnaris  of  the 
humerus  it  lies  between  the 
epicondylus  medialis  humeri 
and  the  olecranon  ulnae  di¬ 
rectly  upon  the  bone.  Thence 
it  passes  between  the  two 
heads  of  the  m.  flexor  carpi  ulnaris 
on  its  radial  surface  in  front  of  the 
m.  flexor  digitorum  profundus  and  is 
accordingly  covered  in  the  upper 
half  of  the  forearm  by  the  m.  flexor 
digitorum  sublimis.  Near  the  a.  ul¬ 
naris,  which  comes,  somewhat  above 
the  middle,  on  its  radial  side,  it 
passes  next  distalward  on  the  radial 
margin  of  the  m.  flexor  carpi  ul¬ 
naris  and  divides  in  the  middle  of 
the  foramen  or  somewhat  farther 
distalward  into  its  two  terminal 
branches,  the  ramus  dorsalis  manus 
and  the  ramus  volaris  manus. 

It  gives  off  no  branches  in 
the  upper  arm;  in  the  forearm 
it  anastomoses  by  a  delicate 
branch  with  the  n.  medianus 
(see  p.  751)  and  sends  off  the 
following  branches : 

a)  Rami  musculares  to 
the  m.  flexor  carpi  ulnaris 
(Cs,  Thi)  and  to  the  m.  flexor 
digitorum  profundus  (to  the 
3rd,  4th  and  5th  finger) 

(C8,  Thi). 

b)  Ramus  cutaneus  pal- 
maris  (see  also  Figs.  851, 

856  and  864),  delicate,  arises 
in  the  middle  of  the  forearm 
or  more  proximalward,  ac¬ 
companies  the  a.  ulnaris  as 
far  as  the  hand  and  in  the 
forearm  sends  a  twig  through 
the  fascia  distalward  to  the 
skin  of  the  volar  surface  of 
the  wrist  and  of  the  ball  of 
the  little  finger;  this  twig 
anastomoses  with  the  n.  cu¬ 
taneus  antebrachii  medialis. 


Ramus 

muscularis 


M.  brachioradialis  -- 


N.  radialis  __ 


A.  brachialis 

Ramus  profundus 
n.  radialis 

Rami  musculares  -* 

M.  extensor  carpi 
radialis  longus 

M.  supinator  -- 

M.  extensor  carpi 
radialis  brevis 
M.  pronator  teres  (caput  _ 
humerale)  (cut  off)  - 
Ramus  superficialis  _ 
n.  radialis 

A.  radialis  _ 


M.  flexor 
pollicis  longus 


M.  brachioradialis  - 


M.  abductor  pollicis-  — 
longus 


Ramus  superficialis 
n.  radialis 
Lig.  carpi  transver- 
sum  (reflected) 

M.  abductor 
pollicis  brevis 

Ramus  muscularis- 

M.  flexor  pollicis 
brevis 


i 


Arcus  volaris 
superficialis 

A.  digitalis 
volaris 
communis 


Rami  musculares 


Tendo  m.  bicipitis 

M.  pronator  teres 
(caput  ulnare) 

N.  ulnaris 


I  Rami  musculares 


A.  ulnaris 


Rami  musculares 


_  N.  interosseus 

[antebrachii]  volaris 

Hook 

M.  flexor  carpi  ulnaris 


M.  flexor  digitorum 
profundus 

Ramus  dorsalis  manus 
n.  ulnaris 


M.  pronator  quadratus 

Ramus  volaris  manus 
n.  ulnaris 


_  Tendines  m.  flexoris 
digitorum  sublimis 

Vagina  tendinum  mm. 
flexorum  communium 

- Ramus  profundus 

Ramus  anastomoticus  n. 
mediani  cum  n.  ulnari 

Nn.  digitales  volares 
communes 

M.  flexor  digiti  V 
brevis 

-  M.  abductor  digiti  V 


Nn.  digitales  volares 
proprii 


N.  medianus 
—  M.  brachialis 


N.  medianus 
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Tendines  mm.  flexoram  digitornm 

i 


Ramus  anastomoticus 
n.  mediani  cum  n.  ulnari 

N.  digitalis  volaris 
communis  n.  ulnaris 

M.  flexor  digiti  V 
brevis 

Rami  musculares  n. 
mediani  to  the  mm. 
lumbricales  1-1 H 

M.  opponens 
digiti  V 


Mm.  lumbri¬ 
cales  I-IY 


Nn.  digitales 
^  volares  pro- 
prii  n.  ulnaris 


Corpuscula  lamellosa  , 
[Vateri,  Pacini] 


Nn.  digitales 
volares  proprii 
n.  mediani 


M.  abductor  pollicis  longus  — 


M.  flexor  carpi  radialis  — 


Ramus  superficialis 
n.  radialis 

Ligamentum  carpi 
transversum 

M.  abductor  __ 
pollicis  brevis 


Ramus  volaris  manus 
n.  ulnaris 


M.  abductor  digiti  V 


M.  flexor 
pollicis  brevis 
Ramus 
muscularis 
n.  mediani 


Nn.  digitales 
volares 
communes 
n.  mediani 


M.  adductor  _ 
pollicis 


—  Os  pisiforme 


Ramus 

superficialis 

_ _  Ramus 

profundus 


rami  volaris 
manus 
n.  ulnaris 


858.  Nerves  of  the  right  palm,  superficial  layer. 

(The  fascia  antebrachii  and  the  aponeurosis  palmaris  have  been  removed.) 
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M.  adductor  pollicis 
(partly  reflected) 


Mm.  interossei 


Mm.  lumbricales 
I  et  II  (partly 
reflected) 


—  M.  pronator  quadratus 


859. 

Nerves 
of  the  right 
palm, 

deep  layer. 

(The  muscles  of  the 
forearm  and  of  the 
hand  have  been  re¬ 
moved,  with  the  ex¬ 
ception  of  the  m. 
pronator  quadratus, 
the  short  muscles  of 
the  thumb,  the  mus¬ 
cles  of  the  little  fin¬ 
ger,  and  the  mm.  in¬ 
terossei.) 


M.  abductor  pollicis  brevis 

Ligamentum  carpi 
transversum  (reflected) 

Nn.  digitalis  volares 
proprii  pollicis  n.  mediaui 
Deep  anastomosis  between  _ 
n.  medianus  and  n.  ulnaris 


M.  flexor  pollicis  brevis 


- Ulna 


Tendo  m  flexoris 
carpi  ulnaris 


- —  Os  pisiforme 


Ramus  profundus 
n.  ulnaris 


Rami  muscu lares 
Hamulus  ossis  liamati 
—  M.  abductor  digiti  V 


Mm.  lumbricales 
III  et  IV 
(reflected) 


M.  pronator 
quadratus 


M.  flexor  digiti  V 
brevis 

M. 

opponens  digiti  V 


Rami  mnsculares 
to  the 

mm.  interossei 
Mm.  interossei 


Radius  - 


X.  interossous 
[antebrachii]  — 
volaris 


5.  N.  ulnaris  (continued): 

c)  Ramus  dorsalis  manus  (see  Figs.  853,  857,  860  and  864 —  867),  one  terminal  branch, 
usually  the  smaller,  passes  along  the  ulna,  between  it  and  the  tendon  of  the  m.  flexor  carpi 
ulnaris,  distalward  upon  the  dorsal  surface  of  the  capitulum  ulnae.  There  it  perforates  the 
fascia  antebrachii  and  divides  upon  the  lig.  carpi  dorsale.  It  sends  delicate  branches  radial- 
ward,  which  anastomose  with  branches  of  the  nn.  cutanei  antebrachii  medialis,  dorsalis  and 
lateralis  and  of  the  ramus  superficialis  n.  radialis,  and  5  nn.  digitales  dorsales  distalward, 
which  run  along  the  ulnar  margin  of  the  5th,  4th  and  3rd  finger,  and  the  radial  margin  of  the 
5th  and  4th  finger,  reaching  constantly  to  the  base  of  the  nail  on  the  5th  finger,  but  on  the 
4th  finger  usually  and  on  the  3rd  finger  almost  constantly  not  going  beyond  the  first  phalanx. 


758 


Spinal  Nerves. 


Ramus  dorsalis 
manus  n.  ulnaris- 


Anastomosis 
between  the 
n.  ulnaris  _ 
and 

n.  radialis 


Nn.  digitales 
dorsales 


N.  cntaneus 
antebraehii  dorsalis 


V.  basilica  _ 


N.  eutaneus  ante- 
brachii  lateralis 


Ramus 
superficialis 
n.  radialis 


Branches  of  the 
nn.  digitales  volares 
proprii 


860.  Nerves  of  the  dorsum  of  the 

right  hand. 

(The  fascia  has  been  everywhere  preserved;  the  veins  have  been  in 

large  part  removed.) 


5.  JSf.  ulnaris  (con¬ 
tinued): 

d)  Ramus  volaris 
manus  (see  Figs.  856 
to  859  and  864),  the 
second  terminal  branch, 
runs  in  the  direction 
of  the  stem  on  theailnar 
side  of  the  a.  ulnaris 
and  at  the  radial  margin 
of  the  m.  flexor  carpi 
ulnaris ,  between  this 
and  the  m.  flexor  digi- 
torum  sublimis,  covered 
only  by  the  fascia  ante- 
hrachiii  and  thelig.  carpi 
volare,  to  the  hand, 
and  there  divides  in 
front  of  the  lig.  carpi 
transversum  on  the  ra¬ 
dial  side  of  the  os  pisi- 
forme  into  the  ramus 
superficialis  and  ramus 
profundus. 

ct)  Ramus  super¬ 
ficialis  (see  Figs.  856 
to  858  and  864)  gives 
off1  at  first  a  fine  ramus 
ynuscularis  to  the  m. 
palmaris  brevis  ([C7], 
C8,  [ThJ)  and  an  anas¬ 
tomosing  branch  to  the 
n.  medianus  (see  p.  754). 
It  then  divides  into  a 
n.  digitalis  volaris  pro- 
prius,  which  runs  distal- 
ward  upon  the  muscles 
of  the  ball  of  the  little 
finger  to  the  ulnar  mar¬ 
gin  of  the  volar  surface 
of  the  5th  finger,  and 
into  a  n.  digitalis  vo¬ 
laris  communis,  which 
runs  distal  ward  just 
beneath  the  aponeurosis 
palmaris, upon  the  fourth 
spatium  interosseum 
metacarpi,  and  divides 
into  two  nn.  digitales 
volares  proprii,  for  the 
adjacent  margins  of  the 
volar  surfaces  of  the 
4th  and  5  th  finger, 
that  for  the  4th  finger 
usually  supplying  also 
the  dorsal  surface  of  the 
2nd  and  3rd  phalanx. 
They  are  connected  with 
small  corpuscula ,  la¬ 
mellosa  [  Vateri ,  Pa¬ 
cini]  (see  p.  754). 
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I  N.  digitalis  dorsalis 
n.  radialis 


index  finger, 

viewed  from  the  radial  side. 

5.  N.  ulnaris  (continued):  d)  Ramus  volaris  mantis: 

ß)  Ramus  profundus  (see  Figs.  858  and  859)  with  the  ramus  volaris  profundus  a.  ul¬ 
naris  bends  into  the  depth  between  the  origins  of  the  mm.  abducor  digiti  V  and  flexor  digiti  V 
brevis  through  the  origin  of  the  m.  opponens  digiti  V  and  at  the  same  time  in  a  curve  radial- 
ward  around  the  hamulus  ossis  hamati;  it  then  lies  upon  the  volar  surface  of  the  mm.  inter- 
ossei,  crosses  the  arcus  volaris  profundus  and  ends  in  a  delicate  anastomosis  with  the  n.  me- 
dianus  (see  p.  753).  It  gives  off  rami  musculares  at  its  beginning  to  the  short  muscles  of  the 
little  finger  ([C7],  Cs  [Thi]),  in  the  depth  to  the  mm.  interossei  ([C7]  Cs,  Thi),  the  mm. 
lumbricales  IV  and  (often)  III  (C7,  Cs,  Thi),  the  m.  adductor  pollicis  (C7,  Cs,  Thi)  and  the 
deep  head  of  the  m.  flexor  pollicis  brevis  (C6,  C7,  Cs),  in  addition  branches  to  the  joints  and 
bones  of  the  hand. 

6.  N.  radiales  (O.T.musculospiral  nerve)  (see  also  Figs. 844, 851— 858, 860  and  862 — 867), 
from  C5,  Ce,  C7,  Cs  and  Thi,  passes  distalward  behind  the  n.  ulnaris  and  the  a.  axillaris  in 
front  of  the  m.  subscapularis  and  the  tendons  of  the  mm.  latissimus  dorsi  and  teres  major 
(see  Figs.  854  and  855),  and  lateral  from  the  caput  longum  m.  tricipitis  bends  behind  the 
artery,  and  then  on  the  dorsal  surface  of  the  humerus  in  its  sulcus  n.  radialis,  covered  by 
the  caput  laterale  of  the  m.  triceps,  runs  distalward  and  lateralward  in  a  long  drawn-out  spiral 
(see  Figs.  402  and  862);  in  its  course  it  lies  at  first  near  the  a.  profunda  brachii,  then  near 
the  a.  collaterals  radialis  (see  also  Fig.  505).  At  the  junction  of  the  middle  and  lower  thirds 
of  the  humerus  it  perforates  the  septum  intermusculare  laterale  and  the  origin  of  the  m.  brachio- 
radialis  (see  Figs.  402,  404  and  862)  and  on  the  medial  surface  of  the  latter  arrives  in  the 
groove  between  the  m.  brachioradialis  and  the  m.  brachialis;  in  this  it  lies  behind  on  some 
bundles  of  the  latter  and  passes  distalward  near  the  a.  recurrens  radialis,  to  divide  in  front 
of  the  capitulum  radii  or  somewhat  higher  up  into  the  ramus  profundus  and  ramus  super¬ 
ficialis  (see  Figs.  855,  857  and  863).  Before  dividing  it  gives  off  the  following  branches: 

a)  N.  cutaneus  brachii  posterior  (seeFigs.852,854and865)  (C7,Cs)  arises,  often  along  with 
a  muscular  branch  for  the  caput  longum  m.  tricipitis,  at  the  lower  margin  of  the  fossa  axillaris  in 
front  of  the  tendon  of  the  m.  teres  major,  then  runs  in  front  of  the  caput  longum  of  the  m.  triceps 
and  around  its  medial  margin  obliquely  curved  upon  its  posterior  surface,  there  perforates  the 
fascia  brachii  and  branches  in  the  skin  of  the  back  of  the  upper  arm,  about  over  the  caput  laterale 
and  mediale  of  the  m.  triceps.  It  anastomoses  with  branches  of  the  n.  cutaneus  brachii  lateralis. 

b)  Rami  musculares  (see  Figs.  854,  855  and  862),  to  the  three  heads  of  the  m.  triceps 
(C6,  C7,  Cs  I  Thi]);  the  branch  for  the  caput  mediale,  ramus  collateralis  ulnaris  (see  Figs.  854 
and  855),  runs  for  some  distance  superficially,  just  behind  the  n.  ulnaris  distalward,  and  a  long 
branch  passes  first  in  the  caput  laterale  (see Fig.  862),  then  in  the  caput  mediale  between  the  ole¬ 
cranon  and  the  epicondylus  lateralis  humeri  downward  to  the  m.anconaeus  ([Cß],  C7,  Cs  [ Thi ]). 

c)  N.  cutaneus  antebrachii  dorsalis  (see  Figs.  851 — 853,  860,  862  and  864— 867)  (Ce,  C7, 
Cs  [Thi])  arises  (see  Fig.  862)  in  the  sulcus  n.  radialis  in  front  of  the  caput  laterale  of  the 
m.  triceps,  passes  in  front  of  it  lateralward  and  downward  near  the  n.  radialis,  and  lateral 
from  this  muscle  perforates  the  fascia  brachii  (see  Fig.  852),  between  the  insertion  of  the  m. 
deltoideus  and  the  epicondylus  lateralis  humeri,  behind  the  septum  intermusculare  laterale  and 
the  v.  cephalica.  There  it  divides  into  several  branches  and  passes  distalward  to  the  skin  of  the 
radial  part  of  the  elbow  and  to  the  dorsal  surface  of  the  forearm  as  faF  as  the  proximal  part 
of  the  back  of  the  hand.  In  its  course  it  anastomoses  with  the  branches  of  the  nn.  cutanei 
brachii  lateralis  and  antebrachii  medialis,  as  well  as  with  the  ramus  dorsalis  manus  n.  ulnaris 
and  the  ramus  superficialis  n.  radialis. 
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862.  Muscle 
nerves  of  the  right 
upper  arm. 


Caput  laterale  m.  tricipitis 


M.  brachioradialis 


M.  teres  major  r. 


Caput  longum 
m.  tricipitis 


M.  latissimus  dorsi  — 


N.  radialis  - 


M.  trapezius 

Acromion 


-  M.  deltoideus 

s' 


Rami  musculares 
n.  axillaris 


N.  cutaneus  brachii 
lateralis 


M.  biceps  brachii 

Septum  intermusculare 
laterale 


Ramus  muscularis 
to  the  m.  anconaeus 


M.  infraspinatus  — 


M.  teres  minor  — 


N.  cutaneus  antebrachii 
dorsalis 


M.  brachialis 


M.  extensor  carpi  radialis 
longus 

-  Olecranon 


—  M.  anconaeus 


Rami  musculares  to  the 
caput  laterale  m.  tricipitis 


Caput  mediale  m.  tricipitis - 


viewed  from  behind. 


(Pieces  have  been  cut  out  of  the  m.  deltoideus,  caput  laterale  m.  tricipitis  and  m.  anconaeus.) 


6.  N.  radialis  (continued): 

d)  Rami  musculares,  after  perforating  the  septum  intermusculare  laterale  (see  Figs.  855, 
857  and  863),  go  to  the  mm.  brachioradialis  (Cs,  Ce),  extensor  carpi  radialis  longus  ( [Cs]  Ce, 
C7,  Cs);  often  a  delicate  thread  also  to  the  lateral  part  of  the  m.  brachialis  (C5,  Ce). 
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863.  Muscle  nerves  of  the  right  forearm, 

viewed  from  behind  and  lateralward. 


(The  mm.  brachioradialis,  extensores  carpi  radialis  and  digitorum  communis  have  been  cut 
through  and  reflected  dorsalward  and  ulnarward.  A  piece  has  been  cut  out  of  the  m.  supinator.) 


Terminal  branches  of  the  n.  radialis: 


e)  Ramus  profundus  (see  also  Figs. 
855  and  857),  the  larger  of  the  two, 
penetrates  the  volar  surface  of  the  m. 
supinator,  and  passes  within  this  muscle 
in  a  long  spiral  winding  around  the 
collum  radii  to  the  dorsal  surface  of 
the  radius,  where  it  runs  distalward 
upon  the  mm.  abductor  pollicis  longus 
and  extensores  pollicis  and  ends  as  the 
n.  inter osseus  [antebrachii]  dorsalis. 
It  gives  off: 

«)  Rami  musculares,  before  en¬ 
trance  into  the  m.  supinator,  to  the 
mm.  extensor  carpi  radialis  brevis  (C«, 
C7  [C8])  and  supinator  ([C5]  Ce,  C7, 
C8),  on  the  back  of  the  forearm  to  the 
mm.  extensores  digitorum  communis 
([Ce]  C7,  Cs),  digiti  V  proprius  (C7, 
C8)  and  carpi  ulnaris  ([Ce]  C7,  Csl, 
abductor  pollicis  longus,  extensores 
pollicis  and  extensor  indicis  proprius 
([C6]  C7,  C8). 

ß)  N.  interos&eus  [antebrachii] 
dorsalis  passes  between  the  mm.  ex¬ 
tensores  pollicis  to  the  membrana 
interossea  and  upon  it  to  the  bones 
and  ligaments  of  the  forearm  and  of 
the  hand. 


M.  triceps  brachii 


M. 

brachioradialis 


M.  extensor 
carpi  radialis 
longus 


Hook 

M.  extensor 
carpi  radialis 
brevis 

M.  supinator 


Ramus 
muscularis 
Hook 
M.  extensor 
digitorum 
communis 


f)  Ramus  superficialis  (see  also 
Figs.  855—858,  860,  861  and  864—867) 
runs  (see  Figs.  856  and  857)  distalward 
in  front  of  the  m.  supinator  behind  the 
ulnar  margin  of  the  m.  brachioradialis, 
at  first  near  the  a.  recurrens  radialis, 
then  radialward  from  the  a.  radialis;  it 
passes  in  a  long  curve  between  the  m. 
brachioradialis  and  m.  extensor  carpi 
radialis  longus  gradually  to  the  radial 
margin  of  the  forearm,  and  there  per¬ 
forates  the  fascia  antebrachii  in  the 
lower  third  of  the  forearm.  Here  it 
anastomoses  with  the  n.  cutaneus  ante¬ 
brachii  lateralis  and  divides  into  two 
branches,  which  pass  upon  the  lig.  carpi 
dorsale  over  the  lateral  surface  of  the  proc.  styloideus 
radii  to  the  hand  (see  Figs.  857,  858  and  860).  These 
give  off  a  ramus  anastomoticus  ulnaris,  which  unites 
with  branches  of  the  ramus  dorsalis  manus  n.  ulnaris, 
and  then  divide  upon  the  fascia  of  the  hand  into  5  nil. 
digitales  dorsales.  These  run  distalward  in  the  thumb 
and  index  finger  on  both  margins,  in  the  3rd  finger  on 
the  radial  margin  of  the  dorsal  surface,  in  the  thumb 
regularly  as  far  as  the  base  of  the  nail,  in  the  2nd  and 
3rd  finger  usually  only  as  far  as  the  joint  between  the 
l"1  and  the  2nd  phalanx.  Variations  in  the  distribution 
of  the  n.  radialis  in  the  hand  are  common  (see  Fig.  867). 


M.  extensor 
digiti  V 
proprius 


Rami  musculares 


M.  extensor  carpi 
ulnaris 


N.  radialis 

-  —  Ramus  muscularis 
—  M.  biceps  brachii 

-  M.  brachialis 

Epicondylus  lateralis 
humeri 


Ramus  profundus 


M.  abductor  pollicis 
longus 


M.  extensor  pollicis 
brevis 


Rami  musculares 


Ramus  superficialis 


Ramus  muscularis 


M.  extensor  indicis 
proprius 


Mm.  extensores 
carpi  radiales 


M.  brachioradialis 


M.  extensor  carpi 
radialis  longus 


M.  extensor  carpi 
radialis  brevis 


M.  extensor  pollicis 
longus 


N.  interosseus 
(antebrachii)  dorsalis 
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_ Nn.  supra- 

claviculares 


(blue  transverse) 
N.  cutaneus 
brachii  lateralis 

r  (blue  oblique) 
N.  cutaneus 
brachii  posterior 


(red  vertical) 
N.  cutaneus 
brachii 
medialis 


(black 
vertical) 

N.  cutaneus- 
antebrachii 
medialis 


(blue  oblique) 
N.  cutaneus 
antebrachii 
dorsalis 


(red  transverse) 
N. cutaneus 
antebrachii 
lateralis 


(black  transverse)  —  - 
N.  ulnar  is 


-+  . 


(blue 
vertical) 
Ramus 
superficialis 
n.  radialis 


(red  vertical) 
N.  medianus 


864  and  865.  Areas  of  distribution  of  the 
cutaneous  nerves  of  the  right  arm, 

viewed  from  in  front.  viewed  from  behind. 

(The  areas  constantly  supplied  by  the  nerves  concerned  are  indicated  by  solid  lines,  those 

inconstantly  supplied  by  dotted  lines.) 
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866  and  867.  Branching  of  the  cutaneous 
nerves  on  the  back  of  the  right  hand  (after  e.  Hedon) 

(see  also  Fig.  860). 

Ordinary  arrangement.  Arrangement  when  the  ramus  superficialis 

n.  radialis  is  markedly  developed. 

(Black:  n.  cutaneus  antebrachii  lateralis;  red:  n.  ulnaris;  blue:  n.  radialis;  yellow:  n.  medianus.) 

The  rami  anteriores  of  the  nn.  thoracales  (see  Figs.  743,  839,  868,  869,  871 
and  890)  go  forward  in  a  curve  in  the  intercostal  spaces  (the  12th  at  the  lower  margin  of 
the  12th  rib),  and  hence  are  called  the  nn.  interco stales.  Each  of  them  (see  Fig.  743 
and  890)  is  connected  at  its  beginning  by  one  or  several  rami  communicantes  with  the  ganglia 
or  truncus  of  the  sympathicus.  Most  of  the  intercostal  nerves  form  an  anastomosis  only  excep¬ 
tionally  with  adjacent  ones  where  they  begin;  such  connections  are  constantly  present  only 
between  the  l8t  thoracic  and  the  8th  cervical  nerve,  since  the  former  sends  its  main  mass  to 
the  plexus  brachialis  (see  p.  743)  and  goes  on  as  the  n.  intercostalis  I  only  by  a  delicate 
thread,  and  between  the  12th  thoracic  and  1st  lumbar  nerve,  whereby  a  part  of  the  former 
goes  over  into  the  tract  of  the  latter;  usually  also  the  2nd  thoracic  nerve  connects  with  the 
first  and  with  the  plexus  brachialis  (see  p.  743). 

Each  runs  just  beneath  the  a.  intercostalis  (see  also  Figs.  363,  680  and  681)  lateral- 
ward  in  front  of  the  lig.  costotransversarium  anterius  and  internal  from  the  mm.  intercostales 
externi,  covered  only  by  the  fascia  endothoracica  and  pleura,  in  the  middle  of  the  intercostal 
space,  then  at  the  angulus  costae  approaches  the  upper  rib :  it  passes  along  it  behind  between 
the  mm.  intercostales  externi  and  interni,  in  front  between  the  two  layers  of  the  latter  as  far 
as  the  anterior  extremity  of  the  bones  of  the  ribs  and  then  comes  to  the  inner  side  of 
the  mm.  intercostales  interni  (see  p.  285),  there  to  pass  again  to  the  middle  of  the 
intercostal  space.  It  ends  in  the  l8t — 6th  intercostal  space  near  the  sternum  in  a  ramus 
cutaneus  anterior  pectoralis.  The  7th,  8th  and  9th  pass  behind  the  anterior  ends  of  the  costal 
cartilages,  the  10th,  11th  and  12th  under  the  anterior  end  of  the  corresponding  rib,  between 
the  mm.  obliquus  internus  abdominis  and  transversus  abdominis  and  go  medianward  between 
these  in  the  direction  of  the  bony  ribs  as  far  as  the  m.  rectus  abdominis;  the  7th  assumes 
between  the  abdominal  muscles  a  course  ascending  somewhat  cranialward,  the  8th  an  approxi¬ 
mately  horizontal,  the  9th — 12th  a  course  descending  more  and  more  caudalward. 
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Pleura  - 


Kamus  cutaneus  anterior 
n.  intercostalis  II 


Ramus  cutaneus 
lateralis  n.  inter¬ 
costalis  IV 


Costa  VI  — 


N.  intercostalis  V I  - 


Costa  I - - 


N.  intercostalis  l 


Costa  XII-  H 
Rami  musculares  — 


Rami  cutanci 
anteriores 
n.  inter¬ 
costalis  VIII 


N.  intercostalis  XII 
M.  transversus  abdominis 


Vagina  m.  recti 
abdominis 


N.  ilioinguinalis  _ 


Annulus  inguinalis 
subcutaneus 


--Funiculus  spermaticus 


N.  iliohypogastricus 


—  Umbilicus 


„  ...  (  ramus  muscularis 

N.  üiohypo-  I 

gastricus  i  ramus  cutaneus 
lateralis 


M.  rectus  abdo¬ 
minis  (exposed) 


868. 
Course 
of  the 
right 
inter¬ 
costal 
nerves, 


M.  obliquus  internus 
abdominis 


Rami  cutanei 
anteriores  n.  inter¬ 
costalis  XII 


viewed  from  the  right  and  In  front.  (The  mm.  intercostales  and  obliqui  abdominis 
have  been  removed;  pieces  have  been  cut  out  of  the  m.  rectus  abdominis.) 
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M.  deltoidens 


N.  cutaneus  brachii  raedialis  \ 

\  \ 

Nn.  interoosto- 
brachiales 


N.  thoracalis  longus  __ 

Ramus  cutaneus  lateralis 
[pectoralis]  n.  intercostalis  IV 

Ramus  posterior  ot  the  ramus 
cutaneus  lateralis 
n.  intercostalis  V 


M.  latissimus  dorsi  _ 

Ramus  cutaneus  lateralis 
pectoralis]  n.  intercostalis  VII 


Ramus  cutaneus  lateralis 
[abdominalis]  n.  intercostalis  IX 


M.  obliquus  externus  abdominis- 


Ramus  cutaneus  lateralis  [abdominalis] 
n.  intercostalis  XII 

Ramus  cutaneus  lateralis 
n.  iliohypogastrici 

Cutaneous  brauch 
of  the  n.  intercostalis  XII  ~~ 


Ramus  cutaneus  anterior 
[pectoralis]  n.  intercostalis  1 

--  M.  pectoralis  major 


Ramus  mamraarius  me- 
dialis  n.  intercostalis  III 
Ramus  anterior  of  the 
ramus  cutaneus  lateralis 
(ramus  mammarius  lateralis) 
n.  intercostalis  IV 


M.  serratus  anterior 


Ramus  cutaneus 
-  anterior  [peetoralisl 
n.  intercostalis  Vil 


Vagina  m.  recti  abdominis 


-  Linea  alba 


Rami  cutanei  anteriores 
[abdominales] 
n.  intercostalis  IX 


-  Umbilicus 


Rami  cutanei  anteriores 
I  abdominales] 
n.  intercostalis  XI 


869. 

Cutaneous 
nerves  of  the 
trunk, 

viewed  from  in  front 
and  the  right. 


Ramns  cntaneus  anterior 
n.  iliohypogastrici 

Nn.  scrotales  anteriores 
n.  ilioinguinalis 

-  Funiculus  spermaticus 


(Figs.  868  and  869  have  been  drawn  from  the  same  cadaver.) 
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N.  inter co stales  (continued) :  In  the  whole  length  of  their  course  they  give  off  delicate 
rami  musculares  to  the  neighboring  muscles  (see  Figs.  868  and  890),  including  the  mm.  inter¬ 
costales  externi,  interni  (and  subcostales)  and  levatores  costarum  from  Thi— Thu,  mm.serratus 
posterior  superior  from  Thi— Th4,  serratus  posterior  inferior  from  Th0— Thu,  transversus 
thoracis  from  (Tli2)  Th3 — The,  mm.  obliquus  externus  and  transversus  abdominis  from  Ths  to 
Thi2,  m.  rectus  abdominis  from  The — Thi2,  m.  obliquus  internus  abdominis  (Thio — TI112)  and 
m.  pyramidalis  from  Thi2;  in  addition,  sensory  fibres  go  to  the  peritonaeum  of  the  anterior 
abdominal  wall  and  to  the  marginal  zone  of  the  diaphragm. 

Each  n.  intercostalis  gives  off  two  cutaneous  branches,  rami  cutanei  lateralis  et  anterior. 

a)  Ramus  cutaneus  lateralis  [pectoralis  et  abdominalis]  (see  Figs.  868  and  869)  goes 
off  about  midway  between  the  spine  and  the  sternum,  is  usually  larger  than  the  continuation 
of  the  trunk,  and  is  absent  only  on  the  1st  intercostal  nerve.  It  appears  between  the  digi- 
tations  of  the  m.  serratus  anterior,  lower  down  between  those  of  the  mm.  latissimus  dorsi  and 
obliquus  externus  abdominis,  about  midway  between  the  mamillary  and  axillary  lines,  and 
divides  into  two  branches.  The  ramus  posterior  passes  around  the  lateral  margin  of  the  m. 
latissimus  dorsi,  approximately  horizontal,  to  the  skin,  toward  the  branches  of  the  rami  poste¬ 
riores  nn.  thoracalium  (see  also  Fig.  842  and  p.  740);  the  branch  of  the  2nd  and  sometimes  of  the 
3rd  intercostal  nerve  unites,  as  the  n.  intercostobrachialis  (see  also  Fig.  849),  with  the  n.  cutaneus 
brachii  medialis,  and  goes  wholly  or  in  part  to  the  6kin  of  the  medial  surface  of  the  upper  arm. 
The  ramus  anterior  of  the  2nd— 6th  intercostal  nerve  bends  around  the  lateral  margin  of  the 
m.  pectoralis  major  medianward  to  the  skin  over  this  muscle;  in  the  female  branches  from  the 
4th — 6th  nerve,  rami  mammarii  laterales,  enter  the  mammary  gland;  the  anterior  ramus  of  the 
7th — 11th  intercostal  nerve  passes  upon  the  external  surface  of  the  m.  obliquus  externus  ab¬ 
dominis  obliquely  downward  and  medianward  to  almost  in  front  of  the  sheath  of  the  rectus, 
that  of  the  12th  usually  runs  with  a  large  branch  over  the  crista  iliaca  downward  to  the  skin 
upon  the  mm.  glutaeus  medius  and  tensor  fasciae  latae  and  there  alternates  with  the  ramus 
cutaneus  lateralis  n.  iliohypogastrici  (see  also  Figs.  874,  885,  886  and  p.  768). 

b)  Ramus  cutaneus  anterior  [pectoralis  et  abdominalis ]  (see  Figs.  868  and  869)  passes 
from  the  upper  6  intercostal  nerves  close  to  the  lateral  margin  of  the  sternum  through  the 
m.  pectoralis  major  to  the  skin  of  the  anterior  surface  of  the  chest;  branches  from  the 
2nd — 4th  pass  as  rami  mammarii  mediales  to  the  mammary  gland  in  the  female.  Those  from 
the  lower  6  intercostal  nerves  perforate  the  m.  rectus  abdominis  and  the  anterior  layer  of  the 
rectal  sheath,  often  subdivided  into  several  twigs,  and  go  to  the  skin  in  front  of  the  same, 
that  of  the  10th  usually  at  the  level  of  the  umbilicus. 

The  rami  anteriores  of  the  nn,  lumbales  pass  through  the  foramina  inter- 
vertebralia,  those  of  the  nn.  sacrales  through  the  foramina  sacralia  anteriora  (see  Figs.  871 
and  876) ;  that  of  the  n.  coccygeus  (see  Fig.  742)  runs  through  the  hiatus  sacralis  between 
the  ligg.  sacrococcygea  posteriora,  surrounds  the  root  of  the  cornu  coccygeum  from  below  and 
perforates  the  lig.  sacrospinosum  and  the  m.  coccygeus.  In  general  they  increase  in  size  from 
Li  to  Si,  then  quickly  decrease;  they  are  all  connected  with  the  trunk  and  ganglia  of  the 
sympathicus  by  one  or  several  rami  communicantes  (see  Figs.  871  and  876).  They  all  anasto¬ 
mose  with  one  another  and  thus  form  the  large  plexus  lumbosacralis  (see  Figs.  870,  871  and 
876),  which  is  subdivisible  into  the  plexus  lumbalis,  plexus  sacralis  (see  p.  773),  plexus  puden¬ 
dus  (see  p.  786)  and  plexus  coccygeus  (see  p.  787). 

The  plexus  lumbalis  (see  Figs.  870  and  871)  is  formed  by  the  whole  of  the  1st, 
2ud  and  3rd  and  a  part  of  the  4th  lumbar  nerve  and  receives  also  fibres  from  the  n.  inter¬ 
costalis  XII  through  one  of  its  branches.  It  lies  in  front  of  the  procc.  transversi  of  the 
lumbar  vertebrae  within  the  m.  psoas  major,  between  its  origins  from  the  vertebral  bodies  and 
from  the  procc.  transversi.  It  gives  off: 

1.  Rami  musculares  (see  Figs.  870  and  871),  short,  directly  from  the  roots  of  the  plexus, 
to  the  mm.  intertransversari  laterales  from  Thi2,  Li — L5,  and  to  the  m.  quadratus  lumborum 
from  (TI112)  Li  (L2) ;  farther  to  the  m.  psoas  major  from  L2,  L3  and  L4  and  to  the  m.  psoas 
minor  from  Li  and  L2  (perforates  the  m.  psoas  major). 

2.  N.  iliohypogastricus  (see  Figs.  868 — 871,  874,  879,  885  and  886),  from  Thi2  and  Li, 
often  in  a  common  stem  with  the  n.  ilioinguinalis,  is  larger  than  the  latter  and  together  with 
it  corresponds  in  its  behavior  almost  exactly  to  an  intercostal  nerve.  It  runs  (see  Fig.  871),  at 
first  parallel  to  the  12th  intercostal  nerve,  in  front  of  the  m.  quadratus  lumborum  and  behind 
the  lower  part  of  the  kidney  lateralward  and  downward  to  the  tendon  of  the  m.  transversus 
abdominis  which  it  perforates  above  the  crista  iliaca.  Thence  it  passes  (see  Figs.  868  and  874), 
at  first  between  the  mm.  transversus  and  obliquus  internus  abdominis,  close  above  the  crista 
iliaca,  then  between  the  mm.  obliqui  abdominis,  above  the  ligamentum  inguinale  as  far  as  into 
the  sheath  of  the  rectus;  from  this  part  of  its  course  it  gives  off  an  anastomosis  to  the  n.  ilio¬ 
inguinalis.  During  its  entire  course  between  the  broad  muscles  of  the  abdomen  it  gives  off 
rami  musculares  to  them,  as  well  as  sensory  branches  to  the  peritonaeum.  In  addition  it  gives  off: 
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N. 

femoralis 


N.  peronaeus 


This 


Ramus  cutaneus  lateralis  - 

N.  iliohypogastricus - 

N.  genitofemoralis - 

Ramus  cutaneus  lateralis  _ 
n.  ilioliypogastrici 

v  N.  ilioinguinalis  -  - 

to  mm.  psoas  major  et  minor  -  1 

N:  spermaticus  externus  -  - 
N.  cutaneus  femoris  lateralis .  -  - 

N.  lumboinguinalis-  ' 

to  m.  iliacus  - 
R.  cutaneus  anterior 
and  to  m.  sartorius 
to  m.  quadriceps  "  " 

N.  saphenuS - - 

to  skin  of  medial  surface  of  . 
the  thigh  t0 

m.  pectineus 

to  mm.  pectineus  and  psoas  major 

N.  obturatorius  accessorius 

N.  obturatorius 
N.  glutaeus  superior 


to  m.  inter- 
transversarius 

to  m.  quadra- 
tus  lumborum 


. .  to  in.  inter- 
transversnrius 

to  m.  quadra- 
tus  lumborum 


to  m.  inter- 
”  transversal  ius 
_  to  in.  quadra- 
tus  lumborum 


to  m.  inter- 
transversarius 

to  m.  quadra» 
tus  lumborum 


to  m.  inter- 
transversa  rius 


Truncus 

lumbosacralis 


^  to  m.  piri¬ 
formis 


N.  glutaeus  inferior 


N.  tibialis  ' 

to  mm.  adductor  magnus, 
semimembranosus,  semi-  x 

tendinosus  and  caput 
longum  m.  bicipitis  ,/ 

to  mm.  quadratus  femoris 
et  gemellus  inferior  < 

to  mm.  obturator  internus  et 

gemellus  superior  N  cutaneus 

femoris  posterior  /  /  ' 

N.  clunium  inferior  medialis 
Nn.  perinei  et  dorsalis^penis  (clitoridis)  ^ 

Nn.  haemorrhoidales  inferiores  /  , 

to  m.  levator  ani.  / 


Nn.  anococcygei 

I 

I 

to  m. coccygeus 


Plexus 

lumbalis 


Plexus 

sacralis 


Plexus 

pudendus 


Plexus 

coccygeus 


870.  Right  plexus  lumbosacralis,  schematic,  viewed  from 

in  front  (after  P.  Eisler).  (The  rami  communicantes  are  not  shown.) 

(The  darkly  shaded  trunks  are  derivatives  of  the  dorsal  half  of  the  plexus 
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N.  lumbalis  II 

N.  genito- 
fera  oralis 
N.  cutaneus 
femoris  lateralis 

Plexus 
lumbalis 

.  lumbalis  III 

N.  ilio- 
inguinalis 
Rami 

musculares 
N.  cutaneus 
femoris  lateralis 

N.  lumbalis  IV 

N.  genito- 
femoralis 
Rami  com- 
municantes 

N.  femoralis 

to  the  plexus 
sacralis 
Mm.  psoas 
major  et  minor 

—  —  N.  obturatorius 
~~~ —  M.  iliacus 

"  N.  femoralis 

Ramus  anterior 
n.  lumbalis  V 

\N.  obturatorius 

\  accessorius 

\ 

x  N.  glutaeus  superior 


N.  femoralis* 


I 

Ganglion  coccygeum  i 


M.  transversus 
abdominis  \ 


N.  intercostalis  XII 

\ 

N.  iliohypogastricus  \ 

N.  ilioinguinalis 

\ 


Pars  lumbalis 
Hiatus  aorticus 

\ 

N 


diaphragmatis 


/  Hiatus  oesophageus 

Truncus  sympatbicus 

,  Costa  XII 

,  Ramus  anterior  n.  lumbalis  I 
Rami  musculares 

N.  intercostalis  XII 

N.  iliohypogastricus 

M.  quadratus 
lumborum 

M.  transversus 
abdominis 


M.  psoas 
major 


M.  psoas 
minor 


Rami  anteriores  H 
un.  sacralium  I— V 


^  'Plexus  sacralis 

'  \  x 

\  \  ''N.  ischiadicus 

\  \ 

\  '  N.  cutaneus  femoris  posterior 

\  N.  pudendus 


M.  quadratus 
lumborum 


N.  cutaneus 
femoris  lateralis 


N.  lumbo- 
inguinalis 


N. 

spermaticus  — 
externus 


M.  iliacus  _ 
Rami 

musculares 
n.  femoralis 


N. 

obturatorius 


871.  Branches  of  the  plexus  lumbosacralis, 

viewed  from  in  front. 

The  anterior  part  of  the  pelvis  and  the  viscera  have  been  removed;  on  the  left  in  addition 
the  mm.  psoas  and  quadratus  lumborum  have  been  partly  loosened  and  reflected.) 

2.  N.  iliohypogastricus  (continued)  (see  also  Figs.  868,  869,  879,  885  and  886): 
a)  Ramus  cutaneus  lateralis  goes  downward  over  the  middle  of  the  crista  iliaca  through 
the  mm.  obliqui  abdominis  to  the  skin  over  the  mm.  glutaeus  medius  and  tensor  fasciae  latae. 
Its  size  and  area  of  distribution  vary  inversely  as  those  of  the  corresponding  branch  of  the 
ramus  cutaneus  lateralis  n.  intercostalis  XII  (see  p.  766). 
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M.  rectus  femoris 


A.  circumflexa  femoris 
lateralis 

(ramus  descendens) 


M.  vastus  lateralis  - 


Ramus 

muscularis _ 

for  the  m.  vastus 
medialis 


M.  vastus  — 
intermedins 

N.  saphenus 


M.  vastus 
medialis 


M.  rectus 
femoris 


•  —  M.  adductor  longus 

M.  adductor  brevis 

Branches  of  the  ramus 
posterior  n.  obturatorii 


__  M.  adductor  longus 
(cut  off) 


.  _  Ramus  cutaneus 
n.  obturatorii 

—  M.  adductor  magnus 


Entrance  to  the  canalis 
adductorius  [Hunteri] 

Ramus  cutaneus  anterior 
n.  femoralis 


M.  gracilis 


N.  saphenus 


2.  N.  iliohy- 
pogastricus  (con¬ 
tinued)  (see  Figs. 

868,  869  and  87  4): 

b)  Ramus  cu¬ 
taneus  anterior 
goes  from  the  an¬ 
terior  end  of  the 
nerve  somewhat  above 
the  annulus  inguinalis 
subcutaneu8  through 
the  anterior  leaf  of 
the  sheath  of  the  rec¬ 
tus  and  then  down¬ 
ward  to  the  skin  of 
the  region  pubica. 

3.  N.  ilioinguinalis  (see  Figs. 

868—871,  874  and  885),  from  Lx, 
runs  close  under  the  n.  iliohypogastricus 
(q.  v.)  downward  and  lateralward,  perforates 
the  tendon  of  the  m.  transversus  just  over 
the  posterior  part  of  the  crista  iliaca  and  then 
passes  similarly  to  the  n.  iliohypogastricus 
but  below  it,  between  the  abdominal  muscles 
forward.  In  its  course  it  gives  off  rami  mus- 
culares  to  the  abdominal  muscles  and  sen¬ 
sory  branches  to  the  peritonaeum,  anasto¬ 
moses  with  the  n.  iliohypogastricus  (see 
p.  766)  and  at  the  upper  anterior  side  of 
the  funiculus  spermaticus,  passes  through 
the  annulus  inguinalis  subcutaneus.  There  it  gives  off  descending  branches  to  the  uppermost, 
medial  part  of  the  thigh,  which  anastomose  with  branches  of  the  n.  spermaticus  and  may  take, 
the  place  of  these,  and  rami  scrotales  (labiales)  anteriores  transversely  to  the  lower  part  of  the 
mons  pubis,  as  well  as  to  the  anterior  upper  part  of  the  scrotum  (labium  majus  in  the  female). 


-  Ramus  infrapatellaris 


—  M.  sartorius 


—  V.  saphena  magna 

Ramus  infrapatellaris 
n.  sapheni 


_  N.  obturatorius 
(ramus  posterior) 

M.  pectmeus  (cut 
Hook  off) 


A.  femoralis  — 


M.  obturator 
extemus 


Rami  mnsculares  for  the 
m.  quadriceps  femoris 


Hook 


872.  Muscle 
nerves  of  the 
right  thigh, 

viewed  from  in  front. 


(The  thigh  is  rotated 
outward.  The  mm. 
sartorius,  rectus  femo¬ 
ris  ,  vastus  lateralis, 
pectineus  and  adduc¬ 
tor  longus  have  been 
partly  removed.) 


M.  sartorius  - 


Ramus 

muscularis  - 


M.  iliacus 

y  N.  femoralis 


M;  psoas  major 


N.  obturatorius 


Ramus  muscularis 
the  m.  pectineus 


M.  pectineus 
(cut  off) 


N.  obturatorius 
(ramus  anterior) 
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873.  Nerves  of  the  right  thigh,  viewed  from  in  front. 


N. cutaneus 
femoris  lateralis 


Ramus 

muscularis 


Rami 

musculares 
for  the  m.  sartoriaa 
Rami  musculares 
for  the  m.  quadri¬ 
ceps  femoris 

Rami  cutanei 
anteriores 


Hook 
M.  sartorius 


? 


N.  cutaneus 
femoris  lateralis 


M  iliaeus 


Rami  musculares 

A.  iliaca 
communis 

N  femoralis 

N.  lumboinguinalis 

-  M.  psoas  major 

-  Ductus  deferens 
N.  spermaticus 

externus 

Ramus  muscularis 
for  the  m.  pectineus 

A.  femoralis 


(The  fascia  lata  has  been  partly  removed;  the  m.  sartorius  has  been  lifted  and  drawn  aside.) 

4.  N.  genitofemoralis  (see 
also  Figs.  870,  871,  874  and 
885),  from  Li  and  L2,  perforates 
the  m.  psoas  major  obliquely 
downward  and  appears  on  its 
anterior  surface  at  the  level  of 
the  third  lumbar  vertebra,  either 
undivided  (see  Fig.  874)  or  sub¬ 
divided  into  its  two  branches 
(vide  infra)  (see  Fig.  871).  It 
passes  downward  in  front  of  the 
m.  psoas,  behind  the  perito¬ 
naeum,  and  behind  the  ureter, 
and  divides  into  two  branches: 

a)  N.  lumboinguinalis ,  from 
La,  runs  in  the  direction  of  the 
trunk  downward,  behind  the 
a  and  vv.  spermaticae  internae, 
first  behind,  then  in  front  of 
the  fascia  iliaca,  lateral  from 
the  a.  iliaca  externa,  and  in 
„  ,  .  its  course  often  gives  off  a 

n.  femoralis  branch  to  the  n.  cutaneus 
for  the  m.  pectineus  femoris  lateralis  and  not  ra- 
m.  pectineus  rely  one  to  the  n.  ilioinguina- 

lis  through  the  m.  transver- 
sus  abdominis.  It  then  passes 
lateral  from,  and  in  front  of, 
the  a.  femoralis  through  the 
lacuna  vasorum,  and  partly 
in  the  fossa  ovalis,  partly 
lateral  from  it  through  the 
fascia  to  the  skin  in  the 
neighborhood  of  the  fossa 
ovalis,  sometimes  as  far  as 
the  middle  of  the  thigh.  Its 
branches  often  .anastomose 
with  cutaneous  branches  of 
the  n.  femoralis. 

b)  N.  spermaticus  ex¬ 
ternus,  from  Li  and  L2,  runs 
in  front  of  the  m.  psoas,  first  behind, 
then  in  front  of  the  fascia  iliaca,  in 
front  of  the  a.  iliaca  externa  and  the  a. 
and  vv.  spermaticae  internae,  down¬ 
ward,  arrives  through  the  annulus  in- 
guinalis  abdominalis  or  through  the  posterior 
wall  of  the  inguinal  canal  into  this  and  goes 
on  the  posterior  inferior  surface  of  the  funicu¬ 
lus  spermaticus  through  the  annulus  inguina 
lis  subcutaneus  to  the  m.  cremaster  (L2  or  Li,  L2)  to  the  tunica  dartos,  to  the  skin  of  the  scrotum 
(labium  majus  in  the  female)  an  to  the  uppermost  medial  part  of  the  tigh.  It  also  gives  fibres 
to  the  mm.  obliquus  internus  and  transversus  abdominis,  anastomoses  with  branches  of  the 
n.  ilioinguinalis  and  may  take  its  place. 

5.  N.  cutaneus  femoris  lateralis  (0.  T.  external  cutaneous)  (see  also  Figs.  870,  871, 
874,  876,  879,  885  and  886),  from  L2  and  L3,  passes  behind  or  through  the  m.  psoas  major, 
in  front  of  the  m.  quadratus  lumborum,  crista  ilica  and  the  m.  iliaeus,  behind  the  fascia  iliaca, 
downward  and  lateralward,  on  the  right  side  behind  the  caecum,  on  the  left  behind  the  colon 
descendens,  often  receiving  a  branch  of  the  n.  lumboinguinalis.  It  then  goes  behind  the  a. 
circumflexa  ilium  profunda,  medial  from  the  spina  iliaca  anterior  superior,  behind  the  lig.  ingui¬ 
nale  downward  and,  in  front  of  the  m.  sartorius,  perforates  the  fascia  lata,  usually  with  two 
or  three  separate  branches.  It  may  be  included  in  the  n.  femoralis  as  far  as  the  lig.  inguinale. 


/1 


:■  ■  rv 
%  ’  *  7  !  ^ 


V.  femoralis 

V.  saphena 
magua 

M.  adduetor 
longus 

_  M.  gracilis 

Branch  of  the 
ramus  anterior 
n.  obturatorii 
Ramus  cutaneus 
n.  obturatorii 

N.  saphenus 

Entrance 
to  the 
canalis  ad- 
ductorius 
fHunteri] 


N. 

saphenus 
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Rami  cutanei  anteriores 
n.  femoralis 


Rami  cutanei  anteriores 
n.  femoralis 


N.  iliohypogastricus - — 


N.  ilioinguinalis  — 


N.  lumboinguinalis 


874. 

Cutaneous 
nerves  of  the 
right  thigh, 

viewed  from  in  front. 

(The  fascia  iliaca  has  been 
removed,  the  fascia  lata 
retained.) 

5.  N.  cutaneus  femoris 
lateralis  (continued)  (see  also 
Figs  873,  879,  885  and  886) : 

The  branches  pass  downward 
upon  the  fascia  lata,  branch 
in  the  skin  of  the  lateral 
surface  of  the  thigh  down  as 
far  as  the  knee,  and  anas¬ 
tomose  with  the  cutaneous 
branches  of  the  n.  femoralis. 

6.  N.  femoralis  (0.  T.  ante¬ 
rior  crural)  (see  also  Figs.  870, 

873,  875,  885  and  886),  from  Li, 

L2,  L3  and  L«,  the  largest  nerve 
of  the  plexus,  passes  behind  the 
m.  psoas  major  downward  an  lat¬ 
eralward  to  the  groove,  between 
the  mm.  psoas  and  iliacus  and  in 
it  under  the  fascia  iliaca  (behind 
the  a.  circumflexa  ilium  profunda), 

on  the  right  side  behind  the  lower  end 
of  the  caecum,  on  the  left  behind  the 
colon  descendens  and  then  behind  the 
lig.  inguinale  (see  also  Fig.  421).  At 
first  separated  by  the  m.  psoas  from  the 
a.  iliaca  externa,  it  gradually  approach¬ 
es  it  and  under  the  lig.  inguinale  is 
separated  from  it  only  by  the  fascia 
iliopectinea.  Behind  the  lig.  inguinale, 
or  a  little  below  it,  it  suddenly  divides 
into  its  terminal  branches  which  per¬ 
forate  the  fascia  iliopectinea  at  diffe¬ 
rent  levels. 


M.  psoas  minor 


N.  genitofemoralis 


M.  psoas  major 

N.  cutaneus  femoris 
lateralis 

M.  iliacus 
A.  iliaca  externa 

.  spermaticus  extemus 
.  lumboinguinalis 

N.  femoralis 
A.  et  vv.  spermaticae 

intern  ae 

Ductus  deferens 

—  M.  rectus  abdominis 

Ramus  cutaneus  anterior 
n.  iliohypogastrici 

Fossa  ovalis 


N.  spermaticus  extemus 

Nn.  scrotales  anteriores' 
(n.  ilioinguinalis) 

Funiculus  spermaticus 


V.  saphena  magna 


Rami  cutanei  n.  obturatorii 


N.  intercostalis  XI 1 


N.  cutaneus  femoris 
lateralis 


M.  transversus  abdominis 


Hook 

M.  obliquus  internus 
abdominis 

M.  obliquus  externus 
abdominis 

Ramus  cutaneus  lateralis 
n.  intercostalis  XII 
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Branches 
of  the 
n.  cutaneus 
surae 
lateralis  \ 
\ 


Ramus  infra* 
—  patellaris 
n. sapheni 

_ V. saphena 

magna 

- N,  saphenus 


Rami  cutanei 
•/  cruris  mediales 


V.  saphena 
magna 


(The  fascia  cruris  has  been  retained.) 

6.  N.  femoralis  (continued):  Branches: 

a)  Rami  musculares  (see  Figs.  870 — 873), 
short,  in  the  fossa  iliaca  to  the  m.  iliacus  (La, 
L3)  and  to  the  distal  part  of  the  m.  iliopsoas 
(L2,  L3,  L4). 

b)  Rami  cutanei  anteriores  (see  also 
Figs.  872 — 874,  885  and  886),  in  two  groups. 
One  group  goes  partly  through  the  m.  sarto- 
rius,  at  the  same  time  innervating  it  (La,  L3), 
partly  over  its  medial  margin  through  the 
fascia  to  the  skin  on  the  anterior  surface  of 
the  thigh  almost  as  far  as  the  knee-cap; 
they  anastomose  above  with  branches  of  the 
mi.  lumboinguinalis  and  cutaneus  femoris  late¬ 
ralis.  The  others  run  along  the  medial  mar¬ 
gin  of  the  m.  sartorius,  perforate  the  fascia 
at  different  levels  and  run,  one  close  to  the 
v.  saphena  magna,  to  the  skin  of  the  anterior 
medial  surface  of  the  thigh;  they  anastomose 

with  branches  of  the  ramus  cutaneus  n.  obturatorii 
and  of  the  n.  saphenus;  one  of  these  branches  gives 
off  a  ramus  muscularis  (L2,  L3)  for  the  m.  pectineus 
which  runs  behind  the  a.  and  v.  femoralis. 

c)  Rami  musculares  (see  Figs.  872  and  873)  in 
the  thigh  to  the  heads  of  the  m.  quadriceps  femoris 
(L2,  L3,  L4)  and  to  the  m.  articularis  genus  (L3,  L4); 
they  send  line  threads  to  the  hip-  and  knee-joint,  and 
often  also  a  thread  to  the  m. tensor  fasciae  latae(L4). 

d)  N.  saphenus  (see  also  Figs.  872—874,  885 
and  886)  runs  in  a  way  as  the  continuation  of  the 
n.  femoralis,  covered  by  the  m.  sartorius,  in  front  of 
the  a.  circumflexa  femoris  lateralis,  at  first  lateral 
from  the  a.  femoralis  downward,  separated  from  it 
by  a  continuation  of  the  fascia  iliopectinea;  some¬ 
what  above  the  middle  of  the  thigh  it  passes  through 
this  fascia,  lies  on  the  anterior  medial  surface  of  the 
artery  and  with  it  goes  into  the  canalis  adductorius. 
4 — 5  cm  below  the  entrance  to  the  canalis  adductorius 
it  perforates  the  lamina  vastoadductoria  of  the 
canalis,  usually  along  with  the  a.  genus  suprema, 
passes  downward  on  the  posterior  margin  of  the  m. 
sartorius,  behind  the  epicondylus  medialis  femoris, 
perforates  the  fascia  at  the  level  of  the  tuberositas 
tibiae  and  divides  immediately  into  its  two  terminal 
branches.  In  the  thigh  it  gives  off  a  fine  cutaneous 
branch  to  the  medial  surface  of  the  thigh  and  to  the 
popliteal  space  and  an  articular  branch  to  the  knee- 
joint  and  anastomoses  with  a  branch  of  the  n.  obtu- 
ratorius.  Terminal  branches: 

«)  Ramus  infrapat ellaris,  goes  around  or  per- 
fumius  forates  the  tendon  of  the  m.  sartorius  and  passes 
through  the  fascia  in  the  form  of  a  curve  under  the 
knee-cap  lateralward  as  far  as  in  front  of  the  tubero¬ 
sitas  tibiae;  it  anastomoses  with  the  cutaneous  bran¬ 
ches  of  the  n.  femoralis  and  supplies  the  skin  in 
front  of  the  knee-cap  and  beneath  it. 

ß)  The  continuation  of  the  main  nerve  runs  along 
the  x.  saphena  magna,  usually  behind  it,  distalward 
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superficialis 


N.  cutaneus  pedis 
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875.  Cutaneous  nerves 
of  the  right  leg, 

viewed  from  in  front. 
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as  far  as  the  medial  margin  of  the  foot  «and  anastomoses  there  with  branches  of  the  n.  pero- 
naeus  superficialis.  It  sends  rami  cutanei  cruris  mediales  to  the  anterior  and  posterior  sur¬ 
faces  of  the  leg,  which  anastomose  behind  with  branches  of  the  n.  cutaneus  surae  medialis. 

7.  N.  obturatorius  (see  Figs.  870— 874,  876,  879,  885  and  886),  from  (Li),  L2,  L3 
and  L«,  goes  almost  vertically  downward  at  first  in  the  m.  psoas  major  between  the  n.  femo¬ 
ralis  and  truncus  lumbosacralis,  then  leaves  the  m.  psoas  major  on  its  medial  surface  in  front 
of  the  articulatio  sacroiliaca  and  then  passes  forward  lateralward  and  downward  somewhat 
below  the  linea  terminalis  and  above  the  a.  obturatoria  directly  upon  the  fascia  pelvis  to  the 
canalis  obturatorius;  in  its  course  it  runs  at  first  lateral  from  the  vena,  then  from  the 
a.  hypogastrica,  then  from  the  ureter  and  in  the  female  crosses  the  lateral  surface  of  the 
ovarium.  In  the  canalis  obturatorius  it  gives  off  a  branch  to  the  dorsal  surface  of  the  m.  ob¬ 
turator  externus  (L3,  Li).  It  then  divides  into  the  two  terminal  branches: 

a)  Ramus  anterior  (see  Figs.  872 — 874,  885  and  886)  passes  distalward  over  the  upper 
margin  of  the  m.  obturator  externus,  then  behind  the  mm.  pectineus  and  adductor  longus, 
between  the  latter  and  the  m.  adductor  brevis,  and  gives  off  motor  branches  to  the  mm.  ad- 
ductores  longus  (L2,  L3)  and  brevis  (L2,  La,  Li),  m.  graciles  (L2,  L3,  Li)  and  not  rarely  to  the 
m.  pectineus  (L2,  L3).  It  ends  as  the  ramus  cutaneus,  which  usually  passes  between  the  mm.  ad¬ 
ductor  longus  and  gracilis  in  the  middle  of  the  thigh  through  the  fascia  lata  to  the  skin  and  sup¬ 
plies  the  lower  half  of  the  medial  surface  of  the  thigh.  It  anastomoses  with  the  n.  saphenus. 

b)  Ramus  posterior  (see  Fig.  872)  not  infrequently  perforates  the  m.  obturator  externus 
and  runs  downward  between  the  mm.  adductores  brevis,  minimus  and  magnus;  it  sends  motor 
branches  to  the  three  mm.  adductores  mentioned  (L2,  L3,  L4)  and  branches  to  the  hip-joint. 

8.  N.  obturatorius  accessorius  (see  Figs.  870  and  871),  often  present,  from  (L2)  L3 
and  L4,  passes  distalward  under  the  fascia  iliaca  at  the  medial  margin  of  the  m.  psoas  major, 
then  over  the  pecten  oss.  pubis  and  between  the  mm.  iliopsoas  and  pectineus  into  the  depth. 
It  gives  off  branches  to  the  latter  and  to  the  hip-joint  and  finally  enters  the  n.  obturatorius. 
When  markedly  developed  it  may  partly  substitute  for  the  n.  obturatorius. 

Plexus  8acrnlis  (see  Figs.  870,  871  and  876)  is  formed  of  the  anterior  branches  of 
the  nn.  lumbales  IV  (partly)  and  V,  as  well  as  of  the  nn.  sacrales  I — III,  all  of  which  con¬ 
verge  downward  and  lateralward.  The  n.  lumbalis  IV  sends  from  half  to  nine-tenths  of  its 
fibres  to  the  plexus  sacralis;  these  are  separated  from  the  n.  lumbalis  V  by  the  ramus  iliacus 
a.  iliolumbalis,  and  with  it  form  a  common  stem,  truncus  lumbosacralis,  which  passes  ob¬ 
liquely  downward  over  the  basal  surface  of  the  pars  lateralis  oss.  sacri  into  the  small  pelvis 
and  is  separated  from  the  n.  sacralis  I  by  the  a.  glutaea  superior.  The  last  root  of  the 
plexus  arises  usually  from  the  n.  sacralis  III,  more  rarely  II  or  IV.  The  plexus  sacralis  yields 
exclusively  nerves  for  the  pelvic  girdle  and  the  lower  extremity. 

The  nerves  for  the  pelvic  viscera,  for  the  muscles  and  for  the  skin  of  the  perineum 
come  from  the  plexus  pudendus  (see  also  p.  786),  which  is  in  a  way  a  portion  introduced 
into  the  plexus  sacralis  (see  Fig.  870),  and  arises  from  Si,  S2,  S3  and  S4. 

The  plexus  sacralis  lies  as  a  flat,  triangular  mass  on  the  anterior  surface  of  the  m. 
piriformis  as  far  as  the  upper  margin  of  the  m.  coccygeus;  its  inferior  apex  is  directed  toward 
the  lower  portion  of  the  foramen  ischiadicum  majus  and  goes  over  into  the  n.  ischiadicus.  The 
plexus  is  covered  in  front  by  the  most  posterior  portion  of  the  fascia  pelvis,  by  the  branching 
of  the  a.  and  v.  hypogastrica  and  by  peritonaeum  and  lies  near  the  lateral  surface  of  the  rectum. 
It  sends  branches  A.  to  the  pelvic  girdle  and  B.  to  the  extremity. 

A.  Branches  to  the  pelvic  girdle: 

1.  Rami  musculares  a)  for  the  m.  piriformis  (see  Figs.  870  and  876)  from  Si  and.  S2, 
pass  directly  into  the  anterior  surface  of  the  muscle;  b)  for  the  mm.  obturator  internus,  gemelli 
and  quadratus  femoris  (see  Figs.  870  and  877)  from  L4,  Ls,  Si,  S2  (S3);  they  pass  through 
the  foramen  ischiadicum  majus  upon  the  dorsal  surface  of  the  spina  ischiadica  and  there  divide 
into  two  trunks:  the  medial  gives  branches  to  the  m.  gemellus  superior  (L5,  Si,  S2,  [S3])  and 
passes  lateral  of  the  a.  pudenda  interna  through  the  foramen  ischiadicum  minus  to  the 
medial  surface  of  the  m.  obturator  internus  (Ls,  Si,  S2,  [S3]),  the  lateral  runs  upon  the  cap¬ 
sule  of  the  hip-joint,  to  which  it  gives  branches,  distalward  to  the  mm.  gemellus  inferior  (L4, 
L5,  Si)  and  quadratus  femoris  (Li,  L5,  Si). 

2.  N.  glutaeus  superior  (see  Figs.  870,  871,  877  and  878),  from  Li,  Lö,  Si  (S2),  runs 
lateralward  above  the  m.  piriformis  (not  rarely  by  one  bundle  through  it)  lateral  from,  and 
below  the  a.  glutaea  superior  through  (the  foramen  suprapiriforme  of)  the  foramen  ischiadicum 
majus  and  then  between  the  mm.  glutaei  medius  and  minimus;  it  supplies  these  and,  usually 
partly  perforating  the  m.  glutaeus  minimus,  sends  a  twig  into  the  medial  surface  of  the 
m.  tensor  fasciae  latae. 

3.  N.  glutaeus  inferior  (see  Figs.  870,  877  and  878),  from  (L4),  L5,  Si  and  S2,  passes 
in  front  of  the  distal  margin  of  the  m.  piriformis  between  it  and  the  n.  ischiadicus,  lateral 
from  the  a.  glutaea  inferior  through  (the*  foramen  infrapiriforme  of)  the  foramen  ischiadicum 
majus  and  enters  the  anterior  surface  of  the  m.  glutaeus  maximus. 
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Spinal  Nerves 


A.  iliaca  communis  dextra - 


Fascia  iliaca _ 


M.  psoas  major - 


Truncus 

lumbosacralis 


A.  hypogastrica - - 

A.  glutaea 
superior 

N.  cutaneus 
femoris  lateralis 


A.  iliaca  externa  — 


N.  obturatorius  — 


Plexus  sacral  is — 


A.  obturatoria 


V.  iliaca  externa 


M.  obturator  internus 
with  fascia  obturatoria 

Arcus  tendinous 
m.  levatoris  ani 


M.  levator  ani 
Symphysis  ossium  pubis 

Lig.  Suspensorium  penis  /'j 

M 
ß 

N.  dorsalis  penis  (dexter) 


Plexus  lumbalis 


Ramus  anterior 
n.  lumbalis  V 


W 


S' 


Truncus  lumbosacralis 


-  Promontorium 

Facies  auricularis 
oss.  sacri 
Ramus 
—  anterior 
n.  saeralis  I 

— M.  piriformis 

Rami  muscu- 
"  lares  for  the 
m.  piriformis 

Ganglia 
sacralia 

_  A.  glutaea 
inferior 
Plexus 
pudendus 
Ramus  museu- 
laris  for  the 
m.  coccygeus 

Rami  viscerales 

Plexus  coccygeus 
Ramus  anterior 


n.  coccygei 
^  M.  coccygeus 

^  V.  pudendus 

A.  pudenda  interna, 

'  Ramus  muscularis 
for  the  m.  levator  ani 


N.  perinei 
Fascia  obturatoria 


v  N.  dorsalis  penis  (dexter) 

Trigonum  urogenitale 


Nn.  scrotales  anteriores  (sinistri)  , 
M.  bulbocavernosus 


N.  dorsalis  penis  (sinister) 


Hnrnns  f»n vorn ft«nm 


Ganglia  lumbalia 


Proc.  spinosus  vertebrae 
lumbalis  IV 


Corpus  vertebrae  lumbalis  IV - 


Ramus  anterior  n.  lumbalis  IV 


876.  Nerves  of  the  right  half  of  the  pelvis, 

viewed  from  the  left. 


(The  viscera  have  been  removed,  the  fascia  pelvis  has  been  completely,  the  fascia  iliaca  partly, 
removed.  Of  the  m.  levator  ani  only  the  lateral  part  has  been  preserved ;  a  piece  has  been 

cut  out  of  the  fascia  obturatoria.) 
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M.  glutaeus  medius 


,  N.  glutaeus  superior 


M.  glutaeus 
maximus 
(cut  surface) 


M.  piriformis 


/ 

Tuber  ischiadicum 


Rami  perineales 


M.  glutaeus 
minimus 


N.  jschiadicus 


Branch  tor  the  m. 
tensor  fasciae  latae 


_N.  ischiadicus 


M.  glutaeus 
maximus 


M.  gemellus 
inferior 


Nn.  scrotales 
posteriores 


N.  perinei- 


Branch  for  the 
hip-joint 


Rami  musculares 
to  mm.  gemellus 
inferior  and  qua- 
dratus  femoris 


N.  cutaneus 
femoris  posterior 


M.  quadratus 
femoris 


Nn.  clunium 
-  inferiores 
[laterales] 


N.  cutaneus  femo¬ 
ris  posterior 


N.  glutaeus  inferior 
(cut  off) 

Ramus  muscularis 
for  mm.  gemellus 
sup.  and  obturator 
internus 


Ligamentum 

saerotuberosum 


M.  gemellus 
superior 
A.  pudenda 
interna 

M.  obturator _ 

internus 


Nn. 

haemorrhoidales 

inferiores 


M.  biceps  femoris 
(caput  longum) 


877.  Deep  nerves  of  the  right  buttock,  viewed  from  behind. 

(The  mm.  glutaei  maximus  and  medius ,  piriformis ,  obturatores.  and  gemelli ,  as  well  as  the 
lig.  saerotuberosum  have  been  partially  removed ;  a  piece  has  been  cut  out  of  the  n.  ischiadicus.) 

B.  Branches  to  the  lower  extremity: 

4.  N.  cutaneus  femoris  posterior  (0.  T.  small  sciatic)  (see  also  Figs.  870, 871, 878 — 880  and 
886 — 888),  from  S2  and  S3,  runs  through  the  foramen  ischiadicum  majus  under  the  distal 

margin  of  the  m.  piriformis  (through  the  foramen  infrapiriforme),  behind  the  n.  ischiadicus,  lateral 
from  the  a.  and  v.  glutaea  inferior  and  goes  distalward  directly  in  front  of  the  m.  glutaeus 
maximus  somewhat  medially  from  the  middle  between  the  tuber  ischiadicum  and  the  trochanter 
major.  It  then  crosses  at  a  sharp  angle  the  dorsal  surface  of  the  caput  longum  m.  bicipitis 
and  runs  farther  in  the  groove  between  the  mm.  semitendinosus  and  biceps  under  the  fascia 
lata  into  the  popliteal  space.  It  sends  larger,  medial  and  smaller,  lateral  branches,  which  fire 
shorter  above,  longer  below,  through  the  fascia  to  the  skin  of  the  posterior  surface  of  the  thigh 
and  of  the  calf;  in  addition: 

a)  Nn.  clunium  inferiores  [ laterales ],  two  or  three,  arise  in  front  of  the  m.  glutaeus 
maximus,  loop  around  its  distal  margin  to  its  dorsal  surface  and  go  cranialward  to  the 
skin  over  the  lateral  part  of  the  buttock. 

b)  Rami  perineales,  usually  two,  arise  at  the  same  level  as  the  preceding,  run  at  first  down¬ 
ward  in  front  of  the  m.  glutaeus  maximus,  then  close  under  the  tuber  ischiadicum  medianward  upon 
the  muscles  springing  from  it,  and  go  through  the  fascia  lata  to  the  skin  of  the  uppermost  part  of 
the  medial  surface  of  the  thigh,  of  the  perineum  and  to  the  posterior  surface  of  the  scrotum  (labium 
majus  in  the  female);  they  anastomose  there  with  the  nn.  scrotales  (labiales)  posteriores. 
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N.  tibialis - 

M.  semitendinosus- 

M.  semimembranosus  — 

N.  cutaneus 
surae  medialis-' 

Rami  musculares 
N.  tibialis 


M.  glntaeus 
maxim  us 


M.  piriformis 
Hook 


M.  biceps 
femoris 

(caput  longum) 


Hook 


M.  glutaeus 
medius 


_ M.  glutaeus 

maximus 


M.  adductor 
magnus 

Ramus  muscnla- 
ris  for  the  caput 
breve  m.  bicipitis 
T  ractus 
iliotibialis 
[Maissiati] 


N.  cutaneus  surae 
lateralis 


M  gastrocnemius 


Rami 

perineales 


N  glutaeus 
superior 


_ Troehanter 

major 


M. 

- quadratus 

femoris 


Ramus 

articularis 


M.  biceps  femoris 
(caput  breve) 


M.  biceps  femoris 
(caput  longum) 

N.  peronaeus 
communis 


N. 

glutaeus  - 
inferior 


Mm. 

obturator 
internus 
et  gemelli 
Hook 


N. 

ischiadicus 


N.  cutaneus 
femoris 
posterior 


Nn.  clunium 
inferiores  — 
[laterales] 


Rami 

musculares 


Branches 
for  the 
m.  tensor 
fasciae  latae 

- M.  glutaeus 

minimus 


_ M.  glutaeus 

medius 


878. 

Nerves  of  the 
right  thigh, 

viewed  from  behind. 
(The  m.  glutaeus  maximus 
and  the  caput  longum  m.  bi¬ 
cipitis  femoris  have  been  cut 
through  and  drawn  to  the  side ; 
a  piece  has  been  cut  out  of 

the  m.  glutaeus  medius.) 

5.  N.  ischiadicus  (see  also 
Figs.  870,  871,  877,  881  and 
887),  the  largest  nerve  of  the 
body,  is  a  flattened  cord  which 
passes  under  (very  rarely 
through)  the  m.  piriformis  la¬ 
teral  from  the  a.  glutaea  in¬ 
ferior  (see  also  Fig.  528)  through 
(the  foramen  infrapiriforme  of) 
the  foramen  ischiadicum  majus 
and  thence  passes  almost  verti¬ 
cally  downward  behind  the 
mm.  gemelli,  the  tendon  of  the 
m.  obturator  internus  and  the 
m.  quadratus  femoris,  medially 
from  the  middle  between  the 
trochanter  major  and  the  tu¬ 
ber  ischiadicum,  in  front  of 
the  n.  cutaneus  femoris  pos¬ 
terior  and  the  m.  glutaeus 
maximus.  It  then  runs  on 
the  posterior  surface  of  the 

m.  adductor  magnus  in  front 
of  the  caput  longum  m.  bici¬ 
pitis  as  far  as  the  upper  apex 
of  the  popliteal  space  and 
there  divides  into  the  n.  ti¬ 
bialis  and  the  n.  peronaeus 
communis.  In  about  15°/0  of 
the  cases  this  division  occurs 
as  high  up  as  the  plexus 
itself,  in  which  event  the 

n.  peronaeus  runs  through  the 

m.  piriformis,  the  n.  tibialis 
b  e  1  o  w  it.  In  the  other  cases 
this  separation  can  be  easily 
brought  about  artificially,  and 
thus  it  is  easy  to  establish 
whether  the  branches  which 
go  off  to  the  thigh  from  the 

n.  ischiadicus  belong  really 
to  the  n.  tibialis  or  to  the  n. 
peronaeus  communis.  Branches : 
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879. 

Cutaneous 
nerves  of  the 
right  thigh, 

viewed  from  behind. 

(The  fascia  lata  except  for 
a  middle  strip  has  been 
preserved.) 

A.  Branches  in  the 
thigh : 

a)  Belonging  to  the 
n.  tibialis  (from  its  ven¬ 
tral  surface): 

Rami  musculares 
(see  Fig.  878),  from  L4, 
L5,  S, ,  S.2  and  S3,  for  the 

m.  semitendinosus  (an 
upper  from  Sx,  S2  and  a 
lower  from  L4,  L5,  Sj),  for 
the  caput  longum  m.  bici- 
pitis  from(L5),  Si,  Sa,  S3, 
the  m.  semimembranosus 
from  (L4),  L5,  Sx  and  for  the 
dorsal  part  of  the  m.  ab¬ 
ductor  magnus  from  L4,  L5 . 

b)  Belonging  to  the 

n.  peronaeus: 

Ramus  muscularis 
(see  Fig.  878)  from  L4, 
L5  and  Sj,  for  the  caput 
breve  m.  bicipitis. 

Ramus  articularis 
downward  to  the  capsule 
of  the  knee-joint. 

B.  N.  tibialis  (see 
Figs.  870,  878,  880—883, 
885  and  886),  from  L4, 
Lj,  S4,  S2  and  S3,  runs 
almost  perpendicularly 
from  the  upper  to  the 
lower  angle  of  the  popli¬ 
teal  space  and  passes 
between  the  two  heads 
of  the  m.  gastrocnemius 
into  the  depth,  behind 
the  m.  popliteus  and  in 
front  of  the  tendinous 
arch  in  the  origin  of  the 
m.  öoleus. 


_  V.  saphena  parva 


M.  glutaeus 
maxim  us 


V.  saphena  magna 


Nn.  clunium 
superiores 

M.  obliquus 
externus  abdominis 
Ramus 

eutaneus  lateralis 
XL.  iliohypogastrici 


M.  glutaeus 
medius 


Fascia  lata 


M.  biceps 
femoris  (caput 
longum) 

M.  semi¬ 
tendinosus 


Nn. 

clunium 

medii 


Rami 

cutanei  anteriores  ( 
n.  femoralis 


Ramus  eutaneus 
n.  obturatorii 


N.  eutaneus 
femoris 
lateralis 


Nn.  clunium 
inferiores 
[laterales] 

N.  eutaneus 
_  femoris 
posterior 
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Spinal  Nerves. 


— —  Rami  muscularos 


—  V.  saphena  parva 

N.  cutaneus 
surae  lateralis 

N.  cutaneus 
surae  medialis 

M.  gastrocnemius 


-  Fascia  cruris 


(The  fascia  has  been  preserved,  except 
for  its  upper  part.) 

B.  N.  tibialis  (continued)  (see 
also  Figs.  878,  881 — 883,  885  and 
886):  In  the  popliteal  space  it  lies 
directly  beneath  the  fascia ,  dorsal 
and  lateral  from  the  v.  poplitea,  which 
itself  runs  dorsal  and  lateral  from 
the  a.  poplitea;  below  it  is  separated 
from  the  m.  popliteus  by  the  vessels. 
In  the  leg  it  descends  above  in  front 
of  the  middle  of  the  m.  soleus,  below 
medial  and  in  front  of  the  tendo  Achillis  to  the 
behind  the  medial  malleolus;  in  this  course 
above  on  the  dorsal  surface  of  the  m.  ti¬ 
bialis  posterior,  below  in  the  groove  between  the 
mm.  flexores  digitorum  longus  and  hallucis  longus, 
above  dorsalward  elsewhere  lateralward  from  the  a. 
and  v.  tibialis  posterior,  being  covered  along  with 
these  dorsalward  by  the  deep  layer  of  the  fascia 
cruris;  below  the  nerve  runs  approximately  mid¬ 
way  between  the  posterior  margin  of  the  malleolus 
medialis  and  the  medial  margin  of  the  tendo 
Achillis  and  at  the  same  time  behind  the  vessels; 
it  divides  there  into  the  nn.  plantares  medialis 
et  lateralis. 


region 
it  lies 


Branches  in  the  popliteal  space: 

a)  N.  cutaneus  surae  medialis  (see  also 
Figs.  875,  881  and  884 — 886)  arises  at  a  variable 
level  in  the  popliteal  space,  goes  to  the  groove 
between  the  two  bellies  of  the  m.  gastrocnemius 
and  runs  downward  in  it  beneath  the  fascia  cruris 
and  along  with  the  v.  saphena  parva.  At  the 
beginning  of  the  tendo  Achillis  it  perforates  the 
fascia,  passes  upon  it  lateral  from  the  v.  saphena 
parva  as  far  as  behind  the  malleolus  lateralis,  re¬ 
ceives  in  its  course  at  a  variable  level  the  ramus 
anastomoticus  peronaeus  (see  p.  782)  and  from 
there  on  is  called  the  n.  suralis.  In  the  leg  it  sup¬ 
plies  a  wedged-shaped  distal  portion  of  the  dorsal 
and  lateral  surfaces  (see  Fig.  886) 
and  gives  off  rami  calcanei  laterales 
to  the  dorsal  and  lateral  portions  of 
the  skin  of  the  heel.  It  then  runs  for¬ 
ward  in  front  of  the  v.  saphena  parva, 
passing  in  a  curve  behind  and  below 
the  lateral  malleolus,  anastomoses  with 
the  n.  cutaneus  dorsalis  intermedins 
(see  Fig.  875)  and  goes  as  the  n.  cuta¬ 
neus  dorsalis  pedis  lateralis  (see  also 
Figs.  875  and  884)  along  the  lateral 
margin  of  the  foot  as  far  as  the  base 
of  the  terminal  phalanx  of  the  5th  toe, 
in  order  usually  to  break  up  on  the 
lateral  margin  of  this  toe,  more  rarely 
also  on  the  dorsal  surfaces  of  the 
4th  and  half  of  the  3rd  toe. 


N.  peronaeus  superficialis 


Malleolus  lateralis 

N.  cutaneus  pedis 
dorsalis  lateralis 


N.  cutaneus 
femoris 
posterior 
M.  semi¬ 
membranosus  _ 
V.  saphena 
magna 
M.  semi- 
tendincsus 


Hook 


N.  saphenus 


N.  cutaneus 
femoris 
posterior 


N.  peronaeus 
communis 

-  -  N.  tibialis 

--  Ramus  muscularis 
M.  biceps  femoris 


880. 

Cutaneous  nerves 
of  the  right  leg, 

viewed  from  behind. 


Rami  cutanei  / 
cruris  mediales 
n. sapheni 


V.  saphena  parva  - 


N.  suralis  . 


Rami  cutanei 
cruris  mediales  <' 
n.  sapheni 


Rami  calcanei  ^ 
laterales  ^ 


N.  cutaneus 
surae  medialis 


Ramus 

anastomoticus  _ 
peronaeus 


Spinal  Nerves. 
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881.  Muscle  nerves  of  the 

right  leg, 

viewed  from  behind. 

(The  mm.  semitendinosus,  semimembranosus,  biceps, 
gastrocnemius,  plantaris,  soleus  and  flexor  hallucis 
longus  have  been  wholly  or  partly  removed.) 

B.  N.  tibialis  (continued): 

b)  Rami  muscular  es  (see  also  Figs.  878  and 
880)  to  the  two  beads  of  the  m.  gastrocnemius 
from  Si,  S2,  to  the  mm.  plantaris  from  L6,  S, ,  S2, 
soleus  from  L5,  S,,  S2  and  popliteus  from  L4,  L5,  SA. 

c)  Rami  articulares  to  the  knee-joint. 

d)  N.  interosseus  cruris  (see  also  Fig.  884) 
passes  distalward  near  the  a.  tibialis  anterior  in¬ 
side  the  membrana  interossea  cruris  and  gives 
branches  to  the  vessels,  bones  and  syndesmosis 
tibiofibularis. 

Branches  in  the  leg: 

e)  Rami  musculares  to  the  mm.  tibialis 
posterior  from  JL5,  S,,  flexor  digitorum  longus  from 
Lj,  St  and  flexor  hallucis  longus  from  L5,  St>  S2. 

f)  Rami  articulares ,  partly  from  e)  to  the 
ankle  joint. 

g)  Rami  calcanei  mediales  (see  also  Figs. 

882,  885  and  886),  frequently  going  off  from  a 
trunk  in  the  lower  third  of  the  leg,  extend  to 
the  skin  on  the  posterior  medial  surface  of  the 
heel  and  on  the  posterior  part  of  the  sole  of  the 
foot;  they  anastomose  with  branches  of  the  nn. 
suralis  and  plantares. 

b)  N.  plantaris  medialis  (see  Figs.  882  and 
883),  the  larger  terminal  branch,  runs  at  first 
between  the  two  layers  of  the  lig.  laciniatum  (in 
the  upper  compartment,  see  p.  379),  then  on 
the  lateral  surface  of  the  m.  abductor  hallucis 
and  arrives  on  the  lower  surface  of  the  tendon 
of  the  m.  flexor  digitorum  longus  and  finally  on 
the  medial  surface  of  the  m.  flexor  digitorum 
brevis,  crossed  by  the  vessels  more  superficially 
situated.  In  its  course  it  gives  off  small  branches 
(see  Fig.  882)  to  the  skin  of  the  medial  portion  of 
the  hollow  of  the  foot,  as  well  as  rami  musculares 
(see  Fig.  883)  to  the  mm.  flexor  digitorum  brevis 
(bellies  of  2nd  to  4th  toe)  (L5,  S,),  abductor  hallucis 
(L5,  S,)  and  flexor  hallucis  brevis  (L5,  S,).  It  then 
sends  (see  Figs.  882  and  883)  a  n.  digitalis  planta¬ 
ris  proprius  to  the  medial  margin  of  the  plantar  sur¬ 
face  of  the  great  toe,  which  also  sends  a  branch  to 
the  medial  head  of  the  m.  flexor  hallucis  brevis, 
and  divides  into  three  nn.  digitales  plantares  com¬ 
munes,  which  pass  distalward  between  the  m.  flexor 
digitorum  brevis  and  the  aponeurosis  plantaris  of 
the  1st — 3rd  spatium  interosseum  and  divide  at 
the  level  of  the  articulationes  metatarsophalangeae, 
each  into  two  nn.  digitales  plantares  proprii. 
The  latter  supply  the  adjacent  sides  of  the  volar 
surfaces  of  the  1 8t — 4th  toe,  as  well  as  the  dorsal 
surfaces  of  the  corresponding  terminal  phalanges. 
The  first  n.  digitalis  plantaris  communis  sends  also 
a  small  branch  to  the  m.  lumbricalis  I  (L5,  SJ,  and 
the  third  often  receives  an  anastomosis  from  the 
n.  plantaris  lateralis  (see  p.  781). 
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Cutaneous  branch 
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N.  plantaris 
medialis 
M.  flexor 
digitorum  brevis 
N.  plantaris  latera¬ 
lis  (ramus  super¬ 
ficialis) 


M.  flexor  hallucis 
longus 


882. 

Cutaneous 
nerves  of  the 
sole  of  the 
right  foot, 

viewed  from  below. 

(The  aponeurosis  plan¬ 
taris  has  been  removed 
in  front.) 

B.  N.  tibialis  (con¬ 
tinued)  : 

i)  N.  plantaris  late¬ 
ralis  (see  also  Fig.  883) 
lies  at  first  between  the 
two  layers  of  the  lig. 
laciniatum  (in  the  lower 
compartment,  see  p.  379), 
then  runs  distalward  and 
lateralward  between  the 
mm.  flexor  digitorum  bre¬ 
vis  and  quadratus  plan- 
tae,  gives  off  as  it  goes 
rami  musculares  to  the 
mm.  flexor  digitorum  bre¬ 
vis  (belly  of  5th  toe)  (St, 
S2),  quadratus  plantae  (S, , 
S2)  and  abductor  digiti  V 
(S1(  S2)  and  divides  into 
a  ramus  profundus  and 
a  ramus  superficialis. 

a)  Ramus  profun¬ 
dus  goes  into  the  depth 
with  the  arcus  plantaris 
and  runs  medianward  on 
the  dorsal  surface  of  the 
m.  quadratus  plantae  and 
of  the  caput  obliquum 
m.  adductoris  hallucis, 
between  it  and  the  mm. 
interossei.  It  gives  bran¬ 
ches  to  the  joints  as  well 
as  rami  musculares  to 
the  mm.  interossei  of 
the  1st  —3rd  spatium 
interosseum  (S,,  S2),  to 
the  mm.  lumbricales  II 
to  IV  (S,,  S2),  the  m. 
adductor  hallucis  (Slf  S2) 
and  rarely  to  the  lateral 
belly  of  the  m.  flexor  hal¬ 
lucis  brevis  (Slf  S2). 
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883.  Deep 
nerves  of 
the  sole  of 
the  right 
foot, 

viewed  from 
below. 

(The  muscles  of  the 
toes  have  been  par¬ 
tially  removed.) 

i)  N.  plantains 
lateralis  (continued) 
(see  also  Fig.  882) : 

ß )  Ramus  super¬ 
ficialis  divides  at  the 
lateral  margin  of  the 

m.  flexor  digitorum 
brevis  into  a  medial 
and  a  lateral  branch. 
The  medial  n.  digi¬ 
talis  plantaris  com¬ 
munis  IV runs  distal- 
ward  upon  the  4th 
spatium  interosseum, 
sends  an  anastomosis 
to  the  n.  plantaris 
medialis  (see  p.  779) 
and  divides  into  two 
nn.  digitales  plan¬ 
tares  proprii  for  the 
adjacent  sides  of  the 
volar  surfaces  of  the 
4th  and  5th  toe  and 
for  the  dorsal  surfaces 
of  the  terminal  pha¬ 
langes.  The  lateral 
branch  runs  as  a 

n.  digitalis  plantaris 
proprius  along  the 
surface  of  the  m. 
flexor  digiti  V  bre¬ 
vis  distal  ward  and 
lateralward  to  the  la¬ 
teral  margin  of  the 
5th  toe;  in  its  course 
it  gives  off  rami  mus¬ 
cular  es  to  the  mm. 
flexor  digiti  Y  brevis 
(Su  S2)  and  opponens 
digiti  V  (S1}  S9)  and 
the  mm.  interossei  of 
the  4th  spatium  inter¬ 
osseum  (Si,  S4). 
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Hook 
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782 


Spinal  Nerves. 


•a  ,  'im-'m* 


M.  biceps 
femoris 

N.  peronaeus 
communis 

Capitulum 

fibulae 


Rami 

musculares 

N.  peronaeus 
superficialis 

M. 

peronaeus- 

longus 

Septum 
inter- 
musculare 
anterius 


Hook 
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Hook 
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Hook 


N.  cutaneus  pedis 
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Nrt:  digitales  dorsales  pedis 


884.  Deep  nerves  of  the 
right  leg, 

viewed  from  in  front  and  lateralward. 

--  Patella  (The  mm.  peronaeus  longus,  extensorcs  digito¬ 
rum  and  tibialis  anterior  have  been  partly 
removed  and  drawn  asunder.) 

C.  N.  peronaeus  communis  (see  also  Figs. 
870,  878,  880,  881,  885  and  886),  from  L4, 
L5,  Si  and  S2,  runs  along  the  medial  margin 
of  the  m.  biceps  femoris  upon  the  dorsal  sur¬ 
face  of  the  caput  laterale  m.gastrocnemii  distal- 
ward  and  lateralward,  then  behind  the  capitu¬ 
lum  fibulae  to  the  lateral  margin  of  the  collum 
fibulae,  where  it  divides  into  its  two  terminal 
branches,  both  of  which  pass  through  the  canal 
located  in  the  origin  of  the  m.  peronaeus  lon¬ 
gus  (see  also  Fig.  446).  It  gives  off  in  the  pop¬ 
liteal  space: 

a)  Ramus  articularis  (see  Fig.  881)  to  the 
articulationes  genus  and  tibiofibularis. 

b)  N.  cutaneus  surae  lateralis  (see  Figs. 
878,  880,  881,  885  and  886),  very  variable, 
arises  in  the  upper  part  of  the  popliteal  space, 
runs  downward  upon  the  posterior  surface  of 
the  caput  laterale  m.  gastrocnemii,  under  the 
fascia  cruris  and  gives  off  at  a  variable  level 
the  ramus  anastomoticus  peronaeus  (it  some¬ 
times  has  a  separate  origin),  perforates  the  fas¬ 
cia  at  a  variable  height  and  unites  on  the  poste¬ 
rior  surface  of  the  tendo  Achillis  with  the  n. 
cutaneus  surae  medialis  to  form  the  n.  suralis 
(see  p.  778).  In  addition  it  gives  off  branches 
to  the  skin  of  the  lateral  half  of  the  leg  as  far 
down  as  the  lateral  malleolus. 

Terminal  branches: 

c)  N.  peronaeus  profundus  passes  directly 
upon  the  lateral  surface  of  the  collum  fibulae 
through  an  opening  of  the  septum  intermuscu- 
lare  anterius  (see  Fig.  443),  covered  by  the  mm. 
peronaeus  longus  and  extensor  digitorum  longus, 
in  a  curve  distalward  and  medianward  and 
arrives  alongside  of  the  a.  and  vv.  tibiales  an¬ 
teriores.  Near  these,  first  lateral  from 
them,  then  in  front  of,  and  finally  la¬ 
terally  or  medially  from  them,  it  runs 
downward  between  the  m.  tibialis  an¬ 
terior  on  the  one  hand,  and  the  mm. 
extensores  digitorum  longus  and  hallu¬ 
cis  longus  on  the  other,  passes  behind 

the  ligg.  transversum  and 
cruciatum  cruris  (and  be¬ 
hind  the  tendon  of  the  m. 
_  N.  peronaeus  profundus  extensor  hallucis  longus) 

upon  the  dorsum  of  the 
foot  and  there  passes  at 
first  between  the  mm.  ex¬ 
tensores  hallucis  longus 
and  brevis,  then  behind 
the  tendon  of  the  latter 
to  the  first  spatium  in- 
terosseum. 
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885  and  886.  Areas  of  distribution  of  the 
cutaneous  nerves  in  the  right  lower  extremity, 

viewed  from  in  front.  viewed  from  behind. 

(The  areas  constantly  supplied  by  the  nerves  concerned  are  indicated  by  solid  lines,  the  areas 

not  constantly  supplied,  by  dotted  lines.) 
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Hook 
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femoris 
posterioris 
N.  dorsalis 


penis 
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posterior 
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inferiores 
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sacrotuberosum 
(cut  through) 
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\ 

x  M.  sphincter  ani  extemus 


M.  transversus 
perinei 

superficialis  ~ 
Ramus  perinealis 
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Nn. 
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887.  Nerves  of  the  male  perineum,  viewed  from  below. 

(On  the  left  side  parts  have  been  cut  out  of  the  lig.  sacrotuberosum,  ofthe  mm.  glutaeus  maximus,  trans¬ 
versus  perinei  superficialis  and  of  the  trigonum  urogenitale.  The  fascia  obturatoria  has  been  removed.) 

c)  N.  peronaeus  profundus  (continued)  (see  Fig.  884):  In  the  leg  it  sends  rami  mus- 
culares  to  the  mm.  tibialis  anterior  (2—3)  (L*,  L5,  Si),  extensor  digitorum  longue  (L*,  L5,.  Si) 
and  extensor  hallucis  longus  (L4,L<5,  Si),  as  well  as  a  ramus  articularis  to  the  ankle-joint,  on  the 
dorsum  of  the  foot  a  ramus  muscularis  lateral  behind  the  vessels  to  the  m.  extensor  digitorum 
brevis  (L*,  L5,  Si)  and  then  divides  into  its  two  terminal  branches :  nn.  digitales  dorsales  hallucis 
lateralis  et  digiti  secundi  medialis  (see  also  Figs.  875  and  885),  which  anastomose  with  branches 
of  the  n.  cutaneus  dorsalis  pedis  medialis  and  supply  the  adjacent  halves  of  the  l8t  and  2nd  toe 
as  far  as  the  terminal  phalanx. 

d)  N.  peronaeus  superficialis  (see  Figs.  875, 884  and  885)  runs  distalward  —  covered  by  the 
m.  peronaeus  longus  —  at  first  on  the  fibula,  then  on  the  lateral  anterior  surface  of  the  m.  pero¬ 
naeus  brevis  and  as  it  goes  gives  off  rami  musculares  to  the  mm.  peronaei  (L«,  L5,  Si).  It  then 
perforates  the  fascia  cruris  in  the  lower  half  of  the  leg  and  divides  into  two  terminal  branches. 

«)  N.  cutaneus  dorsalis  pedis  intermedius,  the  smaller,  passes  upon  the  fascia  in  the 
direction  of  the  base  of  the  4th  toe,  sends  branches  to  the  skin  of  the  leg  and  dorsum  of  the 
foot,  anastomoses  with  the  n.  suralis  or  its  n.  cutaneus  dorsalis  pedis  lateralis  (see  p.  778)  and 
finally  divides  into  four  nn.  digitales  dorsales  pedis  for  the  adjacent  halves  of  the  dorsal  surfaces 
of  the  3rd— 5th  toe. 
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Clitoris _ 
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Hook 
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\ 


M.  sphincter  ani  externus 


888.  Nerves  of  the  female  perineum,  viewed  from  below. 

(On  the  left  side  pieces  have  been  cut  out  of  the  mm.  glutaeus  maximus,  transversus  perinei 
superficialis  and  the  trigonum  urogenitale.  The  fascia  obturatoria  has  been  removed.) 

d)  N.  peronaeus  superficialis  (continued)  (see  Figs.  875,  884  and  '885): 

ß)  N.  cutaneus  dorsalis  pedis  medialis  runs  upon  the  fascia  cruris  distalward  and  median- 
ward  to  the  dorsum  of  the  foot,  gives  off  branches  to  the  skin  of  the  leg  and  to  the  dorsum  of 
the  foot  and  divides  into  a  medial  branch,  which  passes  to  the  medial  margin  of  the  foot  and  of 
the  great  toe  as  far  as  its  terminal  phalanx,  anastomosing  with  the  n.  saphenus  and  n.peropaeus 
profundus,  and  a  lateral  branch, -which  goes  to  the  2nd  interosseous  space,  often  anastomoses 
with  the  n.  peronaeus  profundus  and  divides  into  two  nn.  digitales  dorsales  pedis  for  the  ad¬ 
jacent  halves  of  the  dorsal  surfaces  of  the  2nd  and  3rd  toe. 

7.  N.  clunium  inferior  medialis  (see  also  Figs.  870  and  886),  from  S2  and  S3,  goes  with 
the  n.  pudendus  through  the  foramen  ischiadicum  majus  on  the  back  of  the  spina  ischiadica  and 
thence  alone  in  front  of  or  behind  the  lig.  sacro tuberosum,  or  also  through  its  whole  breadth  to 
the  inferior  margin  of  the  m.  glutaeus  maximus,  passes  around  the  latter  and  goes  upward 
through  the  fascia  to  the  skin  over  the  medial  part  of  the  buttock. 
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889.  Nerves  of  the  penis,  viewed  from  in  front  and  from  the  right. 
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(The  skin  has  been  partly  removed;  the  glans  has  been  incised.) 

The  plexus  puden¬ 
dus  (see  Figs.  870  and  876) 
is  formed  by  the  branches  of 
the  spinal  nerves,  which  go 
to  the  pelvic  viscera  and  to 
the  muscles  and  skin  of  the 
perineum.  It  is  shoved  partly 
in  the  lower  part  of  the  plexus 
sacral  is.  Its  chief  root  is 
S3;  besides  it  receives  con¬ 
tributions  from  (L5)  Si,  S2 
and  S4.  It  lies  in  front  of 
the  lowermost  parts  of  the 
m.  piriformis,  is  crossed  in 
front  by  the  a.  and  vv.  sa- 
crales  laterales,  and  is  separ¬ 
ated  from  the  ampulla  recti 
by  the  excavatio  rectovesi- 
calis  (rectouterina  in  the  fe¬ 
male).  It  gives  off  the  fol¬ 
lowing  branches: 

1.  Rami  muscular  es 

(see  Figs.  870,  876  and  892) 
for  the  m.  levator  ani,  from 
(S2)  S3  and  S4,  and  the  m. 
coccygeus,  from  S3,  S4  (Ss), 
forward  to  the  inner  surface 
of  the  same. 

2.  Rami  viscerales, 
4 — 6,  (see  Figs.  876  an 
892),  from  (S2)  S3  and  S4, 
run  upward  on  the  sides  of 
the  pelvic  viscera.  The  go 
partly  directly,  partly  after 
union  with  sympathetic 
plexuses  (see  p.  793),  to  the 
rectum  (nn.  haemorrhoida- 
les  medii),  to  the  urinary 
bladder  (nn.  vesicales  infe¬ 
riores)  and  to  the  vagina 
(nn.  vaginales). 

3.  N.  pudendus  (see 
also  Figs.  870,  871,  876, 
877,  887,  888  and  892),  the 
largest  nerve  of  the  plexus, 
from  (Si)  S2,  S3  and  S4,  runs 

under  the  m.  piriformis,  dorsal-  and  a  little  medialward  from  the  a.  pudenda  interna  upon  the 
back  of  the  spina  ischiadica,  then  turns  downward,  forward  and  medianward  between  the  fascia 
obturatoria  and  the  m.  obturator  internus  and  divides  at  the  tuber  ischiadicum  into  the 
n.  perinei  and  the  n.  dorsalis  penis  (clitoridis).  Before  division  it  gives  off  the  nn.  haemor- 
rhoidales  inferiores,  from  S3  and  S4,  which  pass  through  the  fascia  obturatoria  and  median- 
ward  and  forward  through  the  fossa  ischiorectoralis,  to  supply  the  m.  sphincter  ani  externus 
(S3,  S4)  and  the  skin  of  the  anus  and  its  neighborhood  and  to  anastomose  with  branches  of 
the  n.  perinei.  Terminal  branches: 

a)  N.  perinei,  from  S2,  S3  and  S4,  passes  in  a  curve  forward  and  downward  on  the  medial 
surface  of  the  tuber  ischiadicum,  and  with  its  branches  perforates  the  fascia  obturatoria  behind 
the  trigonum  urogenitale;  its  superficial  branches,  nn.  scrotales  (labiales)  posteriores,  go  to 
the  skin  of  the  perineum  and  of  the  scrotum  (labium  majus  in  the  female),  its  deep  branches 
to  the  mm.transversus  perinei  superficialis  (S3), bulbocavernosus  (S3)  and ischiocavernosus  (S3),  as 
well  as  into  the  penis;  it  anastomoses  with  the  nn.haemorrhoidales  inferiores  and  rami  perineales 
n.  cutanei  femoris  posterioris,  as  well  as  with  branches  of  the  n.  dorsalis  penis  (see  p.  787). 
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b)  N.  dorsalis  penis  (clitoridis)  (see  Figs.  870,  876,  887 — 889  and  892),  from  S2 
and  S3,  smaller  than  the  n.  perinei,  passes  forward  in  the  trigonum  urogenitale  (see  also  Figs.  711 
and  726),  lateral  from  the  a.  penis  (clitoridis)  between  the  lig.  transversum  pelvis  and  the  lig. 
arcuatum  pubis  and  near  the  lig.  suspensiorum  penis,  to  the  back  of  the  penis  (clitoris) ;  on  its 
way  it  sends  fine  branches  to  the  mm.  transversus  perinei  profundus  (S3)  and  sphincter  urethrae 
membranaceae  (S3)  and  anastomoses  with  the  nn.  cavernosi  penis  (see  p.  793).  Upon  the  penis 
its  lateral,  superficial  branches  go  to  the  corpus  cavernosum  penis  and  to  the  skin  of  the  lateral 
and  inferior  surfaces,  anastomosing  with  terminal  branches  of  the  n.  perinei;  its  medial,  deep 
branches  run  lateral  from  the  a.  dorsalis  penis  as  far  as  the  glans.  Upon  the  clitoris  the  nerve  is 
very  delicate;  it  supplies  the  skin  of  the  clitoris  and  gives  off  twigs  to  the  small  and  large  lips. 

Plexus  coccygeus  (see  Figs.  870  and  876)  is  formed  chiefly  by  the  anterior  branches 
of  the  n.  sacralis  V  and  the  n.  coccygeus  (see  p.  766),  but  receives  also  branches  from  the 
nn.  sacrales  III  and  IV.  It  lies  in  front  of  the  origin  of  the  m.  coccygeus  from  the  sacrum 
and  coccyx,  unites  with  the  lower  end  of  the  truncus  sympathicus  and  sends  fibres  to  the 
viscera.  Besides  it  gives  off  branches  to  the  mm.  sacrococcygei  (S4,  S5)  as  well  as  the  nn.  ano- 
coccygei  (see  also  Figs.  887  and  888),  three  to  five,  which  run  near  the  inferior  end  of  the  sacrum 
and  near  the  coccyx  through  or  below  the  m.  coccygeus,  backward  to  the  skin  over  the  coccyx 
and  in  its  neighborhood. 


System  a  nervorum  sympathicum  (sympathetic  nervous  system,  sympathicus) 
is  formed  1.  by  a  chain  of  ganglia  (ganglia  trunci  sympathici)  lying  on  each  side  along 
the  spinal  column,  the  ganglia  being  united  with  one  another  by  vertical  bundles  of  nerve 
fibres  to  form  a  longitudinal  cord,  truncus  sympathicus,  2.  by  the  rami  communicantes  of  the 
nn.  spinales  (see  p.  736)  and  communicating  rami  of  the  nn.  cerebrales,  which  bring  fibres  of  the 
spinal  and  cerebral  nerves  to  the  sympathetic  ganglia  and  its  branches  and  also  reversely  bring 
sympathetic  fibres  to  the  branches  of  the  former,  and  3.  through  peripheral  branches,  which 
carry  the  fibres  arising  from  the  cells  of  the  ganglia  of  the  truncus  sympathicus,  usually 
accompanying  the  arteries,  to  all  the  organs  of  the  body  and  which  in  so  doing  are  charac¬ 
terized  by  numerous  plexus-like  communications  of  their  branches  wich  one  another  and  with 
those  of  the  cerebral  and  spinal  nerves.  In  these  plexuses,  plexus  sympathici,  smaller  and 
larger  groups  of  ganglion  cells,  ganglia  plexuum  sympathicorum  (peripheral  sympathetic 
ganglia),  are  frequently  intercalated.  The  branches  supply  the  smooth  musculature,  the  heart 
musculature,  the  gland  cells  and  the  pigment  cells,  probably  also  the  cross-striped  musculature 
(tonus)  and  perhaps  the  capillaries;  they  contain  also  sensory  fibres,  which,  however,  pass  by 
the  sympathetic  ganglion  cells. 

The  sympathicus  is  divisible  into  a  head  and  neck  portion,  pars  cephalica  et  cervi- 
calis,  a  thoracic  portion,  pars  thoracalis,  and  an  abdominal  and  pelvic  portion,  pars  ab¬ 
dominalis  et  pelvina;  these  are,  however,  only  indistinctly  separable  from  one  another. 

The  truncus  sympathicus  (see  Figs.  837—839,  871,  876,  890  and  892)  extends 
from  the  foramen  caroticum  externum  to  the  coccyx;  it  sends  a  continuation  (see  Figs.  824 
and  831)  upward  into  the  canalis  caroticus,  to  unite  with  the  ganglia  lying  upon  the  branches 
of  the  n.  trigeminus,  and  with  these  to  form  the  head  part  of  the  sympathetic  trunk.  The 
ganglia  of  the  sympathetic  trunk  are  in  general  arranged  segmentally  in  the  thoracic,  abdominal 
and  pelvic  portions,  that  is  to  say,  there  is  a  ganglion  corresponding  to  each  spinal  nerve,  though 
neighboring  ganglia  may  be  united  with  one  another;  in  the  cervical  portion  they  are  fused 
with  one  another  to  form  two  or  three  ganglia.  They  are  of  oblong,  rounded  or  angular  form 
and  according  to  the  region  of  the  body  in  which  they  are  situated  are  designated  as  ganglia 
cervicalia,  thoracalia,  lumbalia,  sacralia,  coccygeum. 

The  rami  communicantes  of  the  nn.  spinales  (see  Figs.  752,  839,  871,  876,  890  and  892) 
are  single  or  double,  sometimes  triple  and  arise  usually  from  the  corresponding  n.  spinalis, 
sometimes  also  by  single  threads  from  its  anterior  and  posterior  roots.  Equivalent  to  these 
may  be  regarded  the  communicating  rami  of  the  cerebral  nerves,  namely  of  the  V.,  IX.,  X. 
and  XII.  with  the  sympathicus. 

A.  Pars  cephalica  et  cervicalis  systematis  sympathici .  It  begins  as  the 
n.  caroticus  internus  (see  Figs.  831  and  837),  which  proceeds  from  the  upper  end  of  the  ganglion 
cervicale  superius  (see  p.  788),  in  a  way  as  a  continuation  of  the  truncus  sympathicus;  it  lies 
upon  the  posterior  surface  of  the  a.  carotis  interna,  and  by  continued  subdivision  and  anasto¬ 
moses  forms  a  wide-meshed  plexus,  plexus  caroticus  internus  (see  also  Fig.  824),  which  accom¬ 
panies  the  artery  as  far  as  its  division  and  in  the  sinus  cavernosus  becomes  most  close  meshed 
as  the  plexus  cavernosus.  Delicate  plexuses  go  off  from  it  upon  the  branches  of  the  a.  carotis 
interna  as  the  plexus  ophthalmicus  (around  the  a.  ophthalmica),  plexus  arteriae  cerebri 
anterioris,  arteriae  cerebri  mediae  and  arteriae  chorioideae,  and  most  delicate  threads  pass 
to  the  lobus  anterior  of  the  hypophysis  cerebri.  By  means  of  the  radices  sympathicae  ganglii 
ciliaris  (see  p.  714  and  Figs.  822  and  823),  which  go  from  the  plexus  cavernosus  through  the 
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fissura  orbitalis  superior  to  the  ganglion  ciliare,  it  is  continued  as  far  as  this,  and  through  the 
n.  petrosus  profundus  major  (see  p.  718  and  Fig.  824)  it  is  connected  with  the  ganglion  spheno- 
palatinum.  These  two  ganglia,  like  the  ganglion  oticum  (see  p.  723  and  below),  which  in  their 
structure  resemble  other  sympathetic  ganglia,  are  accordingly  to  be  looked  upon  as  the  upper¬ 
most  head  ganglia  of  the  sympathicus.  In  addition  the  plexus  cavernosus  or  caroticus  internus 
communicates  by  fine  threads  with  the  nn.  oculomotor'  i  (see  p.  711),  trochlearis  (see  p.  712), 
ophthalmicus  (V)  (see  p.  714),  abducens  (see  p.  724),  ac,  well  as  by  nn.  caroticotympanici  (see 
p.  730)  with  the  n.  tympanicus  (IX). 

In  the  neck  the  trunk  contains  only  two  or  three  ganglia  (see  p.  787).  The  ganglion 
cervicale  superius  (see  Figs.  835,  837  and  838)  is  a  swelling  of  the  trunk,  usually  spindle- 
shaped,  approximately  2  cm  long,  and  5—8  mm  broad;  it  lies  in  front  of  the  transverse 
processes  of  the  2nd — 4th  cervical  vertebra  on  the  fascia  praevertebralis  and  the  m.  longus 
capitis,  and  in  front  and  medialward  adjoins  the  a.  carotis  interna,  in  front  and  lateralward 
the  n.  vagus.  From  its  lower  end  the  sympathetic  trunk  (see  Fig.  838)  passes  in  front  of 
the  fascia  praevertebralis  and  the  mm.  longi  capitis  and  colli,  behind  the  a.  carotis  communis, 
behind  and  somewhat  medial  from  the  n.  vagus  downward  and  presents  at  about  the  6th  cervical 
vertebra  on  the  anterior  or  posterior  surface  of  the  a.  thyreoidea  inferior  the  very  variable 
(often  absent)  small  ganglion  cervicale  medium  (see  Figs.  838,  839  and  890).  From  the  lower 
end  of  this  ganglion  go  off  usually  two  (or  more)  fibres,  of  which  one,  the  shorter  and  larger 
descends  behind  the  a.  subclavia,  while  the  other  passes  around  the  artery  from  in  front  and 
below  like  a  loop  (ansa  subclavia  [Vieussenii] ;  these  go  down  into  the  ganglion  cervicale  inferius 
(see  Figs.  838,  840  and  890),  a  flattened  irregular  mass  situated  in  front  of  the  transverse  process 
of  the  7th  cervical  vertebra  and  in  front  of  the  neck  of  the  first  rib  behind  the  a.  subclavia 
and  the  origin  of  the  a.  vertebralis;  it  is  often  wholly  or  partly  fused  with  the  uppermost 
ganlion  thoracale.  The  ganglion  submaxillare  (see  p.  723  and  below)  also  belongs  to  the  cervical 
part  of  the  sympathetic  system. 

The  ganglion  cervicale  superius  is  united  by  the  delicate  n.  jugularis  (see  Fig.  837), 
which  passes  upward  from  the  upper  end  close  by  the  n.  caroticus  internus  and  bifurcates 
with  the  ganglion  petrosum  n.  glossopharyngei  and  ganglion  jugulare  n.  vagi,  also  by  fine 
threads  with  the  ganglion  nodosum  n.  vagi  and  with  the  n.  hypoglossus,  as  well  as  by  rami 
communicantes  with  the  1st — 4th  (or  3rd)  cervical  nerve  (see  Fig.  835).  The  ganglion  cervicale 
medium  (or  when  this  is  absent,  the  corresponding  part  of  the  trunk)  is  united  by  rami  com¬ 
municantes  usually  with  the  (4th)  5th,  6th  (and  7th)  cervical  nerve,  the  ganglion  cervicale 
inferius  with  the  (7th)  8th  cervical  and  1st  thoracic  nerve  (see  Fig.  890). 

The  following  are  designated  as  peripheral  branches: 

1.  From  the  ganglion  cervicale  superius: 

a)  Vascular  branches  (as  a  rule,  not  illustrated):  They  arise  usually  as  two  fine  threads, 
nn.  carotid  externi  (not  illustrated),  which  run  to  the  a.  carotis  externa  and  downward  on  it 
as  far  as  its  origin;  they  form  a  plexus,  plexus  caroticus  externus,  around  this  artery,  from 
which  plexus-like  twigs  are  given  off  to  the  branches  of  the  artery,  namely:  plexus  thyreoideus 
superior,  lingualis,  maxillaris  externus  (from  which  the  radix  sympathica  gangli  submaxillaris 
for  the  ganglion  submaxillare  [see  p.  723  and  above],  similar  in  structure  to  other  sympathetic 
ganglia  is  derived),  plexus  occipitalis,  auricularis  posterior,  temporalis  superfidalis,  maxillaris 
internus,  meningeus  (on  the  a.  meningea  media,  from  which  go  off  threads  to  the  ganglion 
oticum  [see  p.  723  and  above],  which  belongs  to  the  sympathicus,  and  plexus  pharyngeus 
ascendens  on  arteries  of  corresponding  name;  the  main  plexus  is  continued  as  the  plexus 
caroticus  communis  upon  the  a.  carotis  communis. 

b)  Visceral  branches:  Rami  laryngopharyngei  (see  Fig.  838)  go  off  independently  or 
from  one  of  the  branches,  pass  partly  to  the  n.  laryngeus  superior  and  with  this  to  the  larynx, 
partly  to  the  lateral  wall  of  the  pharynx,  there  to  form  the  plexus  pharyngeus  (see  p.  733) 
with  the  rami  pharyngei  of  the  nn.  glossopharyngeus  and  vagus. 

c)  N.  cardiacus  superior  (see  Figs.  838,  839  and  846),  larger  on  the  left  side,  arises 

simply  or  by  several  roots  from  the  lower  end  of  the  ganglion  or  from  the  trunk,  passes 
medial  from  the  latter  behind  the  a.  carotis  communis,  downward  directly  in  front  of  the  fascia 
praevertebralis,  behind  or  in  front  of  the  a.  thyreoidea  inferior,  on  the  right  side  along  the 
a.  anonyma,  on  the  left  side  along  the  a.  carotis  communis  to  reach  the  arch  of  the  aorta  and 
the  plexus  cardiacus.  In  the  neck  it  unites  repeatedly  with  the  n.  laryngeus  superior,  the  rami 
cardiaci  superiores  n.  vagi  and  the  n.  recurrens  (see  p.  733)  and  sends  fine  threads  to  the 
plexus  thyreoideus  inferior.  f 

2.  From  the  ganglion  cervicale  medium  or  from  the  front  of  the  trunk  corresponding  to  it: 

a)  Vascular  branches,  very  fine,  partly  to  the  plexus  caroticus  communis  (vide  supra), 

partly  to  the  a.  thyreoidea  inferior,  around  which  they  form  the  plexus  thyreoideus  inferior 
(not  illustrated),  together  with  branches  of  the  ganglion  cervicale  inferius  and  of  the  nn.  car¬ 
diaci  superior  and  medius. 
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890.  Right 
sympathetic 
trunk  in 
the  thoracic 
cavity, 

viewed  from  the  right 
and  from  in  front. 

(The  pleura  and  fascia 
endothoracica  have  been 
removed.  Of  the  sympa¬ 
thicus  only  a  few  branches 
are  drawn.) 

b)  N.  cardiacus  me- 
dius  (see  also  Figs.  838, 
839  and  846),  usually 
larger  than  the  superior, 
arises  simply  or  by  several 
roots  from  the  ganglion  or 
from  the  trunk  -itself  and 
runs  behind  the  a.  carotis 
communis,  in  front  of  or 
behind  the  a.  subclavia, 
on  the  right  side  along  the 
a.  anonyma,  to  the  arch 
of  the  aorta  and  the  plexus 
cardiacus.  In  the  neck  it 
forms  anastomoses  similar 
to  those  of  the  n.  cardiacus 
superior  (see  p.  788). 

3.  From  the  ganglion 
cervicale  inferius: 

a)  Vascular  branches 
(not  shown)  to  the  plexus 
thyreoideus  inferior  (see 
p.  788),  plexus  subclavius 
(around  the  a.  subclavia) 
and  plexus  mammarius 
internus  (around  the  a. 
mammaria  interna),  but 
especially  to  the  plexus 
vertebralis,  surrounding 
the  a.  vertebralis,  a  plexus 
which  during  its  course  to 
the  brain  communicates  by 
fine  threads  with  the  cer¬ 
vical  nerves. 

b)  N.  cardiacus  in¬ 
ferior  (see  also  Fig.  839) 
goes  off  usually  by  several 
roots  from  the  lowermost 
cervical  and  the  uppermost 
thoracic  ganglion,  passes 
on  the  right  side  behind 
the  a.  anonyma,  on  the 
left  side  in  front  of  or 
behind  the  a.  subclavia  to 
the  arcus  aortae  and  plexus 
cardiacus. 
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891.  Abdominal  pIgxusgs  ot  tho  sympathicus, viewed 

from  in  front.  (Stomach  and  large  intestine  have  been  for  the  moßt  part  removed;  the  pars 
ascendens  duodeni  has  been  excised.  The  liver  is  displaced  upward,  the  stomach  and  the 
spleen  to  the  left,  the  small  intestine  downward.  The  peritonaeum  has  been  partly  dissected  off.) 
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Plexus  cardiacus,  heart  plexus  (see  Figs.  839  and  846),  is  formed  by  the  plexus-like 
anastomoses  around  the  arch  of  the  aorta  of  the  rami  cardiaci  n.  vagi  and  the  nn.  cardiaci  of 
the  svmpathicus  of  both  sides  as  well  as  by  branches  of  the  1st  to  the  5Ul  ganglion  thoracale. 
In  it  there  can  be  distinguished  a  feebler,  superficial  portion,  spread  out  on  the  left,  anterior 
part  of  the  aortic  arch,  between  it  and  the  site  of  bifurcation  of  the  a.  pulmonalis,  and  formed 
chiefly  by  the  rami  cardiaci  of  the  left  n.  vagus  and  by  the  left  n.  cardiacus  superior,  and 
frequently  possessing  the  ganglion  cardiacum  [Wrisbergi]  (not  illustrated),  as  well  as  a  larger, 
deeper  portion;  the  latter  lies  on  the  right,  posterior  surface  of  the  aortic  arch,  between  it 
and  the  bifurcation  of  the  trachea,  and  is  formed  by  all  the  other  heart-nerves.  The  heart 
plexus  sends  direct  branches  to  the  atria,  as  well  as  the  plexus  coronarius  cordis  anterior  on  the 
a.  coronaria  [cordis]  dextra  and  the  plexus  coronarius  cordis  posterior  on  the  a.  coronaria 
sinistra,  besides  others  to  the  plexus  pulmonales  of  the  nn.  vagi  (see  p.  734). 

C.  Pars  thoracalis  s .  sympathici  (see  Figs.  680 — 682,  839  and  890).  The  sym¬ 
pathetic  trunk  extends  caudalward  in  front  of  the  heads  of  the  ribs  and  in  front  of  the  aa.  and 
vv.  intercostales,  covered  directly  by  the  pleura  and  contains  10 — 12  ganglia  thoracalia,  situated 
in  front  of  the  heads  of  the  ribs  or  in  front  of  the  intercostal  vessels  or  nerves;  below  it  tuihs 
somewhat  ventralward  and  passes  between  the  crus  intermedium  and  crus  laterale  of  the  dia¬ 
phragm  into  the  abdominal  cavity.  Each  ganglion  is  united  by  one  or  several  rami  communi- 
cantes  with  the  adjacent  n.  intercostalis.  The  ganglia  give  off  besides  numerous  branches  to  the 
n.  vagus: 

a)  Vascular  branches  to  the  arcus  aortae  (see  above)  and  to  the  aorta  thoracalis;  these 
together  with  outrunners  from  the  plexus  cardiacus  form  the  plexus  aorticus  thoracalis,  which 
is  connected  below  with  the  plexus  coeliacus. 

b)  Rami  pulmonales  (from  the  1st  to  the  6th  ganglion  thoracale)  to  the  plexus  pul¬ 
monales  (see  p.  734),  as  well  as  branches  to  the  plexus  oesophagei  (see  p.  734). 

c)  N.  splanchnicus  major  arises  with  several  roots  from  the  5th  or  6th  to  the  9th  thor¬ 
acic  ganglion,  is  of  a  white  color  like  the  spinal  nerves;  its  fibres  arise  chiefly  from  the  spinal 
cord  and  go  past  the  sympathetic  ganglion  cells.  It  runs  distialward  and  somewhat  medianward 
upon  the  bodies  of  the  thoracic  vertebrae  and  possesses  in  front  of  the  12th  thoracic  vertebra, 
regularly  on  the  right  side,  and  frequently  on  the  left  side,  a  small  ganglion  splanchnicum  (not 
designated);  it  passes  between  the  crus  mediale  and  the  crus  intermedium  of  the  diaphragma 
into  the  abdominal  cavity  and  enters  the  corresponding  ganglion  coeliacum  (see  Fig.  891). 

d)  N.  splanchnicus  minor,  of  the  same  appearance  and  structure  as  the  foregoing, 
arises  from  the  10th — 12th  thoracic  ganglion,  extends  close  to  the  foregoing  nerve,  sometimes 
united  with  it,  downward  through  the  diaphragm,  enters  the  ganglion  coeliacum  near  the 
a.  renalis  and  sends  a  ramus  renalis  (not  designated)  to  the  plexus  renalis. 

D.  Pars  abdominalis  s.  sympathici  (see  Figs.  871,  876  and  891).  The  sym¬ 
pathetic  trunk  runs  directly  upon  the  bodies  of  the  lumbar  vertebrae,  ventral  and  medianward 
from  the  origins  of  the  m.  psoas  major,  on  the  right  side  behind  the  v.  cava  inferior,  on  the 
left  behind  the  aorta  abdominalis  downward  and  near  the  promontorium  curves  upon  the  facies 
pelvina  oss.  sacri;  it  contains  5  (or  4)  small  ganglia  lumbalia.  Its  rami  communicantes  are 
usually  double  and  run  near  the  aa.  lumbales  between  the  bodies  of  the  vertebrae  and  the 
tendon  arches  of  the  m.  psoas. 

Its  main  plexus  is  the  unpaired  plexus  coeliacus,  which  lies  behind  the  pancreas  and 
the  bursa  omentalis  directly  upon  the  anterior  surface  of  the  aorta  abdominalis  and  the  crura 
diaphragmatis,  surrounds  the  origins  of  the  aa.  coeliaca  and  mesenterica  superior,  lateralward 
as  far  as  the  suprarenals  reaches  downward  as  far  as  the  origin  of  the  aa.  renales,  and  is 
continuous  upward  through  the  hiatus  aorticus  with  the  plexus  aorticus  thoracalis.  It  is 
formed  by  the  nn.  splanchnici  major  and  minor  of  both  sides,  by  the  rami  coeliaci  of  the  right 
n.  vagus,  and  by  threads  from  the  upper  lumbar  ganglia  of  the  sympathicus.  Intercalated  in 
this  plexus  on  each  side  there  is  constantly  a  large,  flat,  very  yariable  ganglion  coeliacum, 
which  may  be  subdivided  into  several  small  ones,  and  often  a  small  ganglion  mesentericum 
superius  is  found  beneath  the  root  of  the  a.  mesenterica  superior. 

The  following  branch-plexuses  go  off  from  the  plexus  coeliacus  chiefly  with  the  arteries: 

Paired  plexuses: 

Plexus  phrenicus  with  the  a.  phrenica  inferior,  which  unites  with  the  rami  phrenico- 
abdominales  n.  phrenici  (see  p.  743)  and  on  the  right  side  possesses  a  small  ganglion  phre- 
nicum  (not  illustrated) ;  plexus  suprarenalis,  numerous  fine  threads  to  the  dorsal  surface  of 
the  suprarenal;  plexus  renalis  with  threads  from  the  lumbar  ganglia  around  the  a.  renalis 
to  the  kidney,  receiving  the  ramus  renalis  of  the  n.  splanchnicus  minor;  plexus  spermaticus 
around  the  a.  spermatica  interna  in  the  male  to  the  testicle,  in  the  female  (plexus  arteriae 
ovaricae )  to  the  ovarium  and  fundus  uteri,  where  it  anastomoses  with  the  plexus  utero - 
vaginalis. 


792 


Sympathicus. 


Plexus  mesentericus  inferior 


Plexus  aorticus  abdominalis  “~- 


Truncus  sympathicus 
z  Ganglion  lumbale 

/ 


—  Ramus  communicans 

Plexus  iliacus 

Processus  transversus 
vertebrae  lumbalis  IV 

Plexus  hypogastricus 

-  ~  Ramus  anterior  n.  lumbalis  V 


Hook 


Hook 


Left  branch  of  the 
plexus  hypogastricus 


Peritonaeum 


Ductus  deferens 


Nn.  vesicales 
superiores 

Vesica 

urinaria 


—  Rami  viscerales  plexus  pudendi 

'  Plexus  haemorrhoidalis  medius 
N.  pudendus 
v .  Ureter 

Vesicula  semin alis 


"  Plexus  prostaticus 

Intestinum  rectum 

N  M.  levator  ani 
Hook 

Plexus  cavernosus  penis 

\ 

N.  cavernosus  penis  major 

Hook 


Hook 
Colon  sigmoideum 


Truncus  sympathicus 


Nn.  haemorrhoi- 
dales  superiores 


Plexus 

sacralis 


Plexus 

vesicalis 


Nn.  vesicales 
inferiores 


Prostata  _ 

N.  dorsalis  penis 
Penis  _  _ 


892.  Pelvic  plexuses  of  the  sympathicus, 

viewed  from  the  left. 


(The  left  half  of  the  pelvis  with  its  muscles  has  been  in  large  part  removed;  the  plexus  sacralis 

and  the  m.  levator  ani  have  been  drawn  somewhat  aside.) 
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Unpaired  plexuses  (see  Fig.  891.) : 

Plexus  lienalis  with  the  a.  lienalis  to  the  spleen,  to  the  pancreas  and  jundus  ventriculi; 
plexus  hepaticus  near  the  a.  hepatica  and  the  ductus  choledochus  to  the  liver  (anastomosing  with 
rami  hepatici  n.  vagi  sinistri)  and  gall  bladder,  to  the  pylorus  and  along  with  the  branches  of 
the  a.  gastroduodenalis  to  the  pancreas,  duodenum  and  to  the  curvatura  major  ventriculi 
( plexus  gastricus  inferior,  not  designated);  plexus  gastricus  superior  along  with  the  a.  gastrica 
sinistra  to  the  curvatura  minor  ventriculi,  where  it  unites  with  branches  of  the  nn.  vagi; 
plexus  mesentericus  superior,  the  largest,  accompanies  the  a.  mesenterica  superior  and  its 
branches  to  the  pancreas,  duodenum,  small  intestines,  caecum,  colon  ascendens  and  the  larger 
part  of  the  colon  transversum  and  forms  within  the  wall  of  the  small  intestine,  between  the 
longitudinal  and  circular  walls  of  muscle,  the  narrower-meshed  plexus  myentericus,  in  the  tela 
submucosa  the  wider-meshed  plexus  submucosus  (not  illustrated). 

Plexus  aorticus  abdominalis  (see  Figs.  891  and  892)  consists  essentially  of  two  lateral 
cords  uniting  by  transverse  threads  which  are  developed  from  the  plexus  coeliacus  and  receive 
threads  from  the  lumbar  ganglia.  Around  the  a.  mesenterica  inferior  it  is  continued  as  the 
plexus  mesentericus  inferior  and  thus  arrives  at  the  colon  transversum,  descendens  and  sig- 
moideum,  and  as  the  mm.  haemorrhoidales  superiores  to  the  upper  part  of  the  rectum,  where 
it  anastomoses  with  the  plexus  haemorrhoidalis  medius;  in  the  wall  of  the  intestine  it  behaves 
like  the  plexus  mesentericus  superior. 

The  plexus  aorticus  is  continuous  below  with  the  plexus  hypogastricus  (see  Fig.  892), 
which  at  first  runs  as  an  unpaired,  flat,  broad  plexus,  as  far  as  the  promontorium,  there  bifur¬ 
cates  and  then  extends  on  each  side  on  the  medial  side  of  the  a.  hypogastrica,  dorsal  and 
lateral  from  the  rectum,  as  far  as  the  large  pelvic  plexus  (vide  infra);  it  receives  branches 
from  the  lumbar  and  sacral  ganglia. 

Another  continuation  of  the  plexus  aorticus  is  met  with  in  the  feebler  plexus  iliacys 
upon  the  a.  iliaca  communis;  it  again  goes  over  into  the  delicate  plexus  femoralis  upon  the 
a.  femoralis  and  plexus  popliteus  upon  the  a.  poplitea. 

E.  Pars  pelvina  8.  8ympathici  (see  Figs.  871,  876  and  892).  The  sympathetic 
trunk  lies  directly  upon  the  facies  pelvina  of  the  sacrum,  medial  from  the  foramina  sacralia 
anteriora,  dorsal  and  lateral  from  the  rectum,  and  usually  presents  there  four  ganglia  sacralia; 
the  right  and  left  trunk  converge  somewhat  caudalward,  so  that  on  the  anterior  surface  of  the 
1st  coccygeal  vertebra  they  either  unite  by  a  simple  loop,  or  both  end  there  (more  rarely)  in  a 
small  unpaired  ganglion  coccygeum.  Each  ganglion  is  united  by  one  or  two  rami  communi- 
cantes  with  the  corresponding  nerves. 

On  the  lateral  surface  of  the  pelvic  viscera,  between  them  and  the  medial  upper  surface 
of  the  diaphragm  pelvis  is  the  large  pelvic  plexus  (see  Fig.  892),  which  is  only  indistinctly 
separable  into  the  single  portions  belonging  to  individual  viscera.  It  is  formed  by  the  lower 
ends  of  the  plexus  hypogastrici,  by  branches  of  the  pelvic  ganglia,  as  well  as  by  the  rami 
viscerales  of  the  plexus  pudendus  (nn.  haemorrhoidales  medii,  nn.  vesicales  inferiores  and 
nn.  vaginales)  (see  p.  786).  Of  the  subdivisions  of  this  large  plexus  the  following  are  common 
to  both  sexes: 

a)  Plexus  haemorrhoidalis  medius,  farthest  dorsalward,  on  the  lateral  surface  of  the 
rectum,  around  the  a.  haemorrhoidalis  media,  receives  the  nn.  haemorrhoidales  superiores  and 
sends  branches  to  the  wall  of  the  rectum. 

b)  Plexus  vesicalis,  situated  farthest  ventralward,  on  the  lateral  surface  of  the  bladder; 
it  sends  nn.  vesicales  superiores  to  the  upper,  nn.  vesicales  inferiores  to  the  lower  part  of 
the  bladder;  the  former  give  off  branches  to  the  ureter,  the  latter  to  the  urethra. 

The  following  are  present  in  the  male  only : 

c)  Plexus  deferentialis  (not  designated)  about  the  seminal  vesicle  and  ductus  deferens, 
with  branches  to  these. 

d)  Plexus  prostaticus,  lateral  from  and  behind  the  prostata,  which  branches  to  it. 

c)  Plexus  cavernosus,  a  continuation  of  the  preceding;  it  passes  lateral  and  dorsal 
from  the  prostata  to  the  trigonum  urogenitale,  and  through  this  upon  the  back  of  the  penis, 
where  it  anastomoses  with  branches  of  the  n.  dorsalis  penis.  It  gives  off  branches  to  the  pars 
membranacea  of  the  urethra,  and  ends  in  the  nn.  cavernosi  penis  major  et  minores,  which 
penetrate  the  corpora  cavernosa  penis 

In  the  female:  f)  Plexus  uterovaginalis  (not  illustrated)  in  the  parametrium  on  the 
lateral  surface  of  the  cervix  uteri  and  of  the  upper  part  of  the  vagina,  sends  branches  with 
the  a.  uterina  to  the  uterus  (anastomoses  with  the  plexus  arteriae  ovaricae),  as  well  as  to  the 
vagina.  From  the  anterior  surface  of  the  vagina  a  line  plexus  cavernosus  clitoridis  with 
nn.  cavernosi  clitoridis  major  et  minores  goes  to  the  clitoris. 
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893.  Schematic  section  through  the  right  eye  in 

the  horizontal  meridian,  viewed  from  above  (after  H.  Sattler). 

Magnification:  5:1. 

The  organon  visits  (organ  of  vision)  consists  of  the  eye  (oculus)  and  of  the  append¬ 
ages  of  the  eye  (organa  oculi  accessoria). 

The  eye  consists  of  the  n.  opticus  (optic  nerve)  and  the  bulbus  oculi  (eyeball). 

The  accessory  organs  of  the  eye  include  the  musculi  oculi  (eye  muscles),  fasciae 
orbitales  (fascia  of  the  orbital  cavity),  palpebrae  (eyelids),  conjunctiva  and  the  apparatus 
lacrimalis  (tear  apparatus). 
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894.  Cross-section  of  the  optic  nerve  a  little  in  front 

of  the  entrance  of  the  a.  centralis  retinae.  (After  a  preparation  by  H.  Sattler.) 

Magnification :  15:1. 

(The  bundles  of  nerve  fibres  are  dark  in  the  drawing.) 

The  n.  opticus  (optic  nerve)  (see  also  p.  711  and  Figs.  893,  904,  905  and  919 — 924)  is 
variably  curved  in  the  orbital  cavity ;  in  the  vertical  direction  it  is  curved  so  as  to  be  slightly 
bayonet-shaped,  in  the  horizontal  direction  slightly  S-shaped,  behind  lateralward,  in  front 
medianward  convex,  and  enters  into  the  posterior  surface  of  the  eyeball  about  3  mm  medial 
from,  and  somewhat  below,  the  posterior  end  of  the  optic  axis.  It  is  enclosed  in  its  sheaths, 
vaginae  n.  optici  (see  also  Figs.  893,  904  and  905),  which  are  continuations  of  the  brain- 
membranes,  and  at  the  eyeball  go  over  into  the  sclera.  The  outer  thickest  dural  sheath  con¬ 
sisting  of  tough  connective  tissue,  is  derived  from  the  dura  mater  and  forms  the  periosteum 
lining  the  foramen  opticum.  Following  upon  this  is  the  delicate  arachnoidal  sheath,  a  con¬ 
tinuation  of  the  arachnoidea,  and  upon  this  a  continuation  of  the  pia  mater,  the  pial  sheath, 
which  is  connected  by  fine  strands  with  the  arachnoidal  sheath  and  sends  septa  in  between  the 
bundles  of  nerve  fibres.  The  sheaths  are  separated  from  one  another  by  the  spatia  intervagi- 
nalia,  and  between  the  dural  and  arachnoidal  sheaths  is  a  continuation  of  the  cavum  subdurale, 
between  the  arachnoidal  and  pial  sheaths  a  continuation  of  the  cavum  subarachnoideale;  both 
of  these  extend  forward  as  far  as  the  sclera  but  do  not  communicate  with  one  another  there. 

The  a.  and  v.  centralis  retinae  enter  the  optic  nerve  about  1  cm  behind  the  eyeball, 
constantly  entering  in  the  medial  part  of  its  inferior  circumference ;  they  then  run  farther  for¬ 
ward  in  the  axis  of  the  nerve. 

The  fibres  of  the  n.  opticus  are  medullated,  but  lose  their  myelin-sheaths  immediately 
behind  the  lamina  cribrosa  sclerae  (see  p.  797  and  Fig.  904);  the  nerve  accordingly  narrows 
on  passage  through  the  coats  of  the  bulbus. 

The  bulbus  ocull  (eyeball)  (see  Figs.  893  and  900)  lies,  surrounded  by  fat,  fasciae 
and  muscles,  in  the  orbital  cavity  and  presents,  roughly  speaking,  the  form  of  a  sphere.  In 
describing  it,  therefore,  expressions  corresponding  to  those  used  for  the  globe  are  employed,  thus 
an  anterior  pole,  polus  anterior ,  in  the  vertex  corneae  is  spoken  of,  and  a  posterior  pole, 
polus  posterior,  in  the  middle  point  of  the  posterior  convexity,  somewhat  medianward  and  a  little 
above  from  the  spot  in  the  sclera  corresponding  to  the  fovea  centralis.  The  line  uniting  the  two 
poles  is  called  the  axis  oculi  externa,  the  distance  measured  upon  it,  between  the  posterior  sur¬ 
face  of  the  cornea,  and  the  anterior  surface  of  the  retina,  being  called  the  axis  oculi  interna;  it 
coincides  with  the  optic  axis \  axis  optica,  which  contains  the  centres  of  the  different  refracting 
surfaces  of  the  eye.  The  largest  circle,  the  plane  of  which  stands  perpendicular  to  the  optic  axis, 
is  called  the  aequator;  circles  which  go  through  both  poles  are  called  meridiani;  by  the 
vertical  and  the  horizontal  meridian  the  bulbus  is  divided  into  four  quadrants.  The  name  visual 
line,  linea  visus ,  is  given  to  the  line  which  in  the  reduced  eye  is  drawn  from  an  external 
object  through  the  nodal  point  to  the  fovea  centralis. 
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895.  Meridional  section 
through  the  anterior  part  of 

the  eye.  (From  preparations  of  M. Wolfram.) 
Magnification :  14:1. 


(The  proportions  correspond  to  the  measurements  of 
H.  von  Helmholtz.) 


The  bulbus  oculi  resembles  a  section  of  a  sphere  fairly  complete  only  in  its  posterior 
half.  The  anterior  half  possesses  a  frontal,  shallow,  circular  indentation,  sulcus  sclerae  (see 
Fig.  893),  from  which  the  most  anterior  part  projects  as  a  small  segment  of  a  sphere  (see 
p.  798)  with  smaller  radius  of  curvature.  This  projection  belongs  to  the  cornea,  the  other  part 
of  the  surface  to  the  sclera,  so  that  the  sulcus  sclerae  indicates  at  the  same  time  the  external 
junction  between  the  cornea  and  the  sclera. 
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896.  Iris  of  a  grayish-blue  right  eye,  along  with 
corpus  ciliare  and  chorioidea,  viewed  from  in  front. 

Magnification:  6:1.  (The  cornea  and  sclera  have  been  removed.) 

The  bulbus  oculi  (see  Fig.  893)  is  formed  of  the  contents  (nucleus)  of  the  eyeball, 
in  the  interior,  and  of  the  coats  of  the  eye  ensheathing  these  externally.  The  former,  from 
before  backward,  consists  of  1.  the  humor  aqueus,  2.  the  lens  crystallina,  lens,  and  3.  the  corpus 
ritreum,  glass  body.  The  coats  of  the  eye  are  concentrically  laminated  and  consist,  from  the 
outside  in,  of  1.  the  tunica  fibrosa  oculi ,  2.  the  tunica  vasculosa  oculi,  and  3.  the  retina. 

The  tunica  fibrosa  oculi  (see  Figs.  893  and  895)  is  a  tough,  thick  membrane  com¬ 
pletely  enclosing  the  eyeball,  and  conditioning  its  form.  About  five-sixths  of  it  consists  of  the 
non-transparent  sclera,  one  sixth  of  the  transparent  cornea,  which  surrounds  the  anterior  pole. 

The  sclera ,  white  or  hard  coat  of  the  eye  (see  Figs.  893,  895,  900,  904,  905,  923 
and  924),  is  a  tough  connective  tissue  membrane,  usually  of  a  pure  white  color.  It  is  thickest 
at  the  entrance  of  the  optic  nerve,  the  sheaths  of  which  go  over  directly  into  it,  and  passing 
forward  it  becomes  gradually  thinner  as  far  as  the  attachments  of  the  straight  eye-muscles, 
the  tendon  bundles  of  which  interweave  with  it  and  strengthen  it  in  its  most  anterior  part. 
It  is  loosely  covered  in  its  anterior  part  by  the  conjunctiva  bulbi,  and  is  thus  far  also  visible 
in  the  lid-slit  as  the  white  of  the  eye  (see  Figs.  927  and  928).  In  front  the  non-transparent 
bundles  of  the  sclera  go  over  directly  into  the  transparent  ones  of  the  cornea;  this  transition 
occurs,  so  that  the  sclera  in  a  way  forms  a  groove,  rima  cornealis,  for  the  reception  of  the 
margin  of  the  cornea,  limbus  corneae.  Just  behind  this  transition  in  a  furrow  of  the  sclera, 
runs  a  circular  blood-vessel,  sinus  venosus  sclerae  [canalis  Schlemmi,  Lauthi]  (see  p.  802), 
which  is  bounded  internally  by  the  lig.  pectinatum  iridis.  The  sclera  is  perforated  behind  bv 
the  n.  opticus;  bundles  of  connective  tissue  arranged  in  the  form  of  a  net  work  separate  the 
individual  bundles  of  nerve  fibres  from  one  another  and  form  a  perforated  plate,  lamina  cri- 
brosa  sclerae,  for  the  passage  of  the  latter.  In  addition  the  sclera  possesses  openings  for  the 
passage  of  the  aa.,  vv.  and  nn.  ciliares. 
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897., Anterior  part  of  a  right  eye,  viewed  from  behind. 

Magnification :  3:1. 

(The  zonula  ciliaris  [Zinni]  has  not  been  represented.) 


Sclera  (con¬ 
tinued)  :  On  its  outer 
surface  it  is  united 
by  a  delicate  net-work 
with  the  surrounding 
fascia  bulbi  [Tenonij 
(see  p.  816),  which, 
however,  does  not  in¬ 
hibit  the  movability 
of  the  eyeball.  Its 
innermost  layer  lies 
everywhere  in  direct 
contact  with  the  tu¬ 
nica  vasculosa,  is  col¬ 
ored  brownish  by 
numerous  *  pigment 
cells,  and  is  accord¬ 
ingly  called  the  la¬ 
mina  fusca  sclerae. 

The  Cornea  (see 
Figs.  893,  895,  924, 
927  and  928)  is  a 
colorless,  transparent 
and  non-vascular  con¬ 
nective  tissue  mem¬ 
brane  ,  and  has  the 
shape  of  a  flat,  round 

bowl  curved  so  as  to  be  convex  in  front,  concave  behind.  At  its  margin,  limbus  corneae  (see 
p.  797),  the  sclera  above  and  below  reaches  somewhat  farther  forward  than  medially  and  laterally; 
hence  the  circumference  of  the  cornea  viewed  from  in  front  looks  like  an  ellipse  with  its  longest 
diameter  placed  transversely;  viewed  from  behind  it  is  circular.  The  anterior  surface  of  the 
cornea  resembles  approximately  an  ellipsoid  of  rotation  only  in  the  zone  of  the  pole:  it  is 
thereby  a  little  more  markedly  curved  in  the  vertical  direction  than  in  the  transversal.  Its 
thickness  is  greater  than  that  of  the  neighboring  sclera,  but  diminishes  gradually  frqm  the 
margin  on  and  is  least  at  the  point  of  greatest  convexity,  the  vertex  corneae .  The  convex, 
anterior  surface,  facies  anterior,  lies  free  to  view  in  the  lid-slit  and  is  covered  by  the  epithe¬ 
lium  corneae ,  an  indirect  continuation  of  the  epithelium  of  the  conjunctiva  bulbi,  which  is  attached 
for  the  most  part  loosely  on  the  anterior  surface  of  the  sclera  and  is  connected  with  it  firmly 
only  in  a  narrow,  often  ridge-like  strip,  annulus  conjunctivae ,  immediately  surrounding  the 
cornea,  and  which  then  goes  over  without  sharp  limit  into  the  anterior  layers  of  the  cornea.  The 
epithelium  corneae  rests  upon  the  narrow,  very  transparent  lamina  elastica  anterior  [Bowmani], 
and  this  goes  over  behind  into  the  laminated  substantia  propria,  which  forms  the  main  mass;  then 
follows  the  lamina  elastica  posterior  [ Demoursi ,  Descemeti] ,  which  resembles  the  anterior  but 
is  thinner,  and  finally  the  endothelium  camerae  anterioris ;  this  covers  the  facies  posterior 
of  the  cornea,  forms  the  anterior  boundary  of  the  anterior  chamber  of  the  eye  filled  with 
aqueous  humor,  and  is  continuous  lateralward  upon  the  angulus  iridis. 

The  tunica  vasculosa  oculi  (see  Fig.  893)  with  its  main  mass  lies  directly  on  the 
inner  surface  of  the  sclera;  only  its  most  anterior  portion,  the  iris,  projects  inward  free  into 
the  bulbus  from  the  region  of  the  rima  cornealis,  approximately  transversely  to  the  optic  axis. 
The  part  lying  against  the  sclera  is  divisible  into  a  larger,  posterior,  smooth  portion,  the 
chorioidea,  and  a  narrow,  anterior,  ridged  portion,  the  corpus  ciliare;  it  is  firmly  fused  with 
the  sclera  behind  only  at  the  entrance  of  the  optic  nerve  and  in  front  at  the  rima  cornealis, 
but  otherwise  is  separated  from  it  by  a  slitrlike  space,  spatium  perichorioideale,  transversed 
by  numerous  fine,  pigmenthclding  lamellae,  which  is  bounded  externally  by  the  -lamina  fusca 
sclerae  (vide  supra)  and  internally  by  the  most  superficial  layer  of  the  chorioidea,  the  lamina 
suprachorioidea ,  and  is  perforated  by  some  vessels  and  nerves.  All  portions  of  it  are  very 
delicate  and  contain  an  extraordinarily  large  number  of  blood  vessels,  numerous  nerves  and 
ganglia;  the  corpus  ciliare  and  the  iris  contain  smooth  muscles  in  addition. 
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898.  Portion  of  the  ciliary  body,  viewed  from  behind. 

Magnification:  25  :  1. 

Chorioidea ,  choroid  coat  of  the  eye  (see  Figs.  893,  895,  896,  904  and  905),  is  very  thin, 
includes  approximately  the  posterior  two-thirds  of  the  eyeball,  and  is  sometimes  lighter,  sometimes 
darker,  according  to  the  amount  of  pigment  it  contains.  It  possesses  behind  a  round  opening  for 
the  passage  of  the  optic  nerve.  In  it  five  layers  are  distinguishable  microscopically.  Upon  the  lamina 
suprachorioidea  (see  p.  798)  follows  the  pigmented  lamina  vasculosa  with  the  coarser  vessels, 
namely  the  roots  of  the  vv.  vorticosae  (see  Fig.  900)  and  nerves;  then  the  layer  of  medium¬ 
sized  vessels,  then  the  non-pigmented  lamina  choriocapillaris  with  the  blood  capillaries  and 
upon  this  the  lamina  basalis;  in  contact  with  the  latter  is  the  stratum  pigmenti  of  the  retina, 
which  remains  attached  to  it  even  after  separation  of  the  retina  (during  life  and  after  death). 

Corpus  ciliare ,  radiating  body,  ciliary  body  (see  also  Figs.  893,  895 — 897,  899 
and  900),  reaches  from  the  ora  serrata  retinae  (see  p.  804)  to  the  margo  ciliaris  of  the  iris  and 
is  lined  inside  by  the  pars  ciliaris  retinae,  which  is  but  little  pigmented  on  the  combs  of 
the  ciliary  processes  and  folds.  Its  posterior  portion,  orbiculus  ciliaris,  approximately  4  mm 
broad,  differs  from  the  chorioidea  essentially  by  the  absence  of  the  lamina  choriocapillaris  and 
by  the  addition  of  muscle  fibres ;  the  inner  surface  presents  fine,  meridionally  placed,  markedly 
pigmented  grooves  which  often  go  out  from  the  tips  of  the  teeth  of  the  ora  serrata.  The  an¬ 
terior  portion  of  the  ciliary  body  forms  a  three-sided  circular  ridge  parallel  to  the  equator,  and 
is  formed  chiefly  by  the  m.  ciliaris.  Its  external  anterior  surface  lies  against  the  sclera:  its 
internal  surface  is  united  with  the  margo  ciliaris  of  the  iris  and  otherwise  adjoined  to  the  cham¬ 
bers  of  the  eye;  its  posterior  surface  adjoins  to  the  vitreous  body.  From  the  posterior  and  internal 
surfaces  about  seventy  narrow,  meridionally  placed,  glistening  white,  markedly  ridged,  very  vas¬ 
cular  folds,  processus  ciliares,  ciliary  processes,  arise,  which  are  low  where  they  begin  laterally 
and  end  with  a  margin  projecting  internally  over  the  margo  ciliaris  of  the  iris  (see  Fig.  906); 
in  the  upper  nasal  portion  they  are  longer  and  higher  and  more  widely  separated.  Between 
them  lie  smaller  folds,  plicae  ciliares.  The  totality  of  processes  and  folds  is  called  the 
corona  ciliaris.  The  m.  ciliaris  (see  Fig.  895)  appears  as  a  trilateral -prismatic,  light 
ring  of  smooth  muscle  fibres,  which  arise  largely  from  the  internal  wall  of  the  sinus  venosus 
sclerae;  it  is  innervated  by  fibres  which  arise  from  the  n.  oculomotorius  and  pass  the  ciliary 
ganglion.  The  fibres  adjoining  the  sclera,  fibrae  meridionales  [ Brueckei J  run  in  a  meridional 
direction  and  extend  as  far  as  into  the  chorioidea ;  connected  with  them  are  fibres  diverging  back¬ 
ward  in  meridional  planes  and  uniting  in  the  form  of  net-works  with  one  another  and  with  the 
others ;  in  addition  near  the  inner  posterior  angle  are  fibres  which  run  circularly,  fibrae  circulares 
[Muelleri],  especially  developed  in  hypermetropic  eyes.  In  the  m.  ciliaris  the  nn.  ciliares  form 
a  circular  plexus,  plexus  gangliosus  ciliaris  (see  Fig.  896),  with  numerous  ganglion  cells. 
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899.  Scheme  of  the  bloodvessels  of  the  eye 

(after  Th.  Leber)  (see  Fig.  893).  Magnification:  ca.  4:1. 

Iris,  rainbow  coat  (see  Figs.  893,  895  and  896),  is  a  round  disc  with  a  round  opening, 
pupilla  (star  of  the  eye ,  pupil),  which  usually  lies  centrally,  and  not  infrequently,  deviates 
from  it  somewhat  downward  and  nasalward.  At  its  outer,  attached  margin,  margo  ciliaris,  it 
proceeds  from  the  ciliary  body,  and  by  its  inner,  free  margin,  margo  pupillaris,  it  rests  on  the 
anterior  surface  of  the  lens.  Its  medial  margin  lies  in  front  of  the  plane  of  the  fixed  margin  (see 
Fig.  893),  so  that  the  whole  disc  has  the  form  of  a  very  flat  funnel.  On  widening  of  the  pupil 
it  becomes  narrower  and  thicker.  Its  greatest  thickness  lies  near  the  margo  pupillaris  and 
corresponds  to  the  junction  between  the  annuli  iridis  (vide  infra) ;  from  there  on  it  diminishes 
slowly  toward  the  thin  margo  ciliaris,  quicker  so  toward  the  margo  pupillaris.  The  anterior 
surface,  facies  anterior  (see  Figs.  895  and  896),  is  visible  through  the  cornea  as  far  as  the 
marginal  part.  It  looks  blue  when  pigmentless,  gray  or  gray-green  when  the  stroma  contains 
a  little  pigment,  brown  when  it  contains  much  pigment;  the  color  is  often  unsymmetrical, 
darker  near  the  pupil  than  in  the  periphery.  Somewhat  lateralward  from  the  margo  pupillaris 
runs  a  jagged  line,  which  separates  a  narrow,  inner  zone,  annulus  iridis  minor,  from  a  broader, 
outer,  annulus  iridis  major.  In  the  former,  small,  anastomosing  cords  run  to  the  margo 
pupillaris,  which  itself  is  formed  by  a  fine,  notched,  darkbrown  edge  belonging  to  the  stratum 
pigmenti  iridis  (see  Figs.  895  and  896).  In  the  outer  zone  run  in  addition  to  radiating  cords 
(walls  of  blood-vessels)  several  usually  incompletely  circular  contraction  grooves,  plicae  iridis, 
concentric  to  the  margo  pupillaris.  Small  hollows  (crypts)  of  very  varying  shape  and  number 
are  also  visible  on  the  anterior  surface.  The  posterior  surface  of  the  iris,  facies  posterior,  is 
covered  by  the  stratum  pigmenti  iridis,  is  uniformly  black  and  is  studded  with  very  fine  radiating 
and  finest  circular  folds. 
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Iris  (continued)  (see  Figs.  893  and  895)  consists  mainly  of  the  soft  stroma  iridis  rich 
in  bloodvessels  and  more  or  less  pigmented ;  in  its  posterior  part  it  contains  close  to  the  margo 
pupillaris  a  circular  muscle,  m.  sphincter  pupillae,  innervated  by  fibres  of  the  n.  oculomotorius  which 
pass  the  ganglion  ciliare,  and  the  fibres  of  the  m.  dilatator  pupillae  (innervated  by  sympathetic 
fibres  of  the  nn.  ciliares  longi),  diverging  from  it  toward  the  periphery:  the  latter  are  differentiated 
parts  of  the  cells  of  the  anterior  layer  of  the  stratum  pigmenti  iridis  from  which  develop  all 
the  muscle  fibres  of  the  iris. 

The  groove  in  front  of  the  margo  ciliaris  iridis  is  called  the  angulus  iridis  (see  Fig.  895 
and  p.  807).  It  is  bounded  externally  by  a  network  of  circular  strands  covered  by  endothelium, 
the  lig.  pectinatum  iridis;  between  the  strands  are  oblong  spaces,  spatia  anguli  iridis 
[Fontanae] .  This  network  of  strands  forms  the  inner  boundary  of  the  sinus  venosus  sclerae 
(see  pp.  797  and  802),  is  connected  in  front  with  the  deepest  layer  of  the  cornea,  behind  with 
the  margo  ciliaris  iridis  and  gives  origin  to  a  large  part  of  the  m.  ciliaris. 

j Bloodvessels  of  the  tunica  vasculosa  oculi .  A.  Arteries  (see  also  Fig.  899). 

1.  Aa.  ciliares  posteriores  breves  (see  also  p.  416)  give  fine  branches  to  the  posterior 
half  of  the  external  surface  of  the  sclera  and  perforate  the  sclera  by  about  twenty  branches  in 
the  neighborhood  of  the  n.  opticus;  they  run  forward  in  the  lamina  vasculosa  chorioideae  and 
break  up  in  the  close  capillary  network  of  the  lamina  choriocapillaris.  In  front  they  unite 
with  fine,  recurrent  branches  of  the  aa.  ciliares  posteriores  longae  and  ciliares  anteriores.  Some 
branches  from  these  vessels  in  the  sclera  close  to  the  exit  of  the  n.  opticus  form  a  closed, 
vascular  circle,  circulus  vasculosus  n.  optici  [Halleri] ,  from  which  branches  enter  into  the 
n.  opticus  and  anastomose  with  branches  of  the  a.  centralis  retinae. 
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901.  Posterior  half  of  a  right  eye,  viewed  from  in  front. 

Magnification :  4:1. 

2.  Aa.  ciliares  posteriores  longae  (see  p.  416  and  Figs.  899  and  900),  two,  perforate  the 
sclera  very  obliquely  in  the  neighborhood  of  the  n.  opticus  and  in  the  horizontal  meridian,  one 

on  the  lateral,  the  other  on  the  medial  side  of  the  eyeball,  pass  forward  in  the  lamina  supra- 

chorioidea  as  far  as  the  corpus  ciliare.  There  each  divides  into  two  diverging  branches,  which  near 
the  margo  ciliaris  iridis  along  with  the  branches  of  the  other  corresponding  artery  and  with 
those  of  the  aa.  ciliares  anteriores  form  a  large ,  circular  anastomosis ,  drculus  arteriosus 
major  (see  also  Fig.  895),  and  which  give  branches  to  the  m.  ciliaris. 

8.  Aa.  ciliares  anteriores  (see  p.  416  and  Figs.  899  and  900),  usually  5 — 6,  give  off  on 
the  external  surface  of  the  sclera  1.  backward  fine  branches,  aa.  episclerales ,  to  the  anterior 
half  of  the  same  and  2.  forward  branches,  aa.  conjunctivales  anteriores,  to  the  conjunctiva 
bulbi,  which  anastomose  with  the  aa.  conjunctivales  posteriores  from  the  aa.  palpebrales  mediales 
and  laterales  (see  pp.  416  and  417)  and  give  off  fine  branches  to  the  extraordinarily  delicate 
marginal  loop  network  of  the  cornea,  situated  in  the  annulus  conjunctivae.  They  then  per¬ 
forate  the  sclera  with  8 — 10  branches  in  the  region  of  the  m.  ciliaris,  send  branches  to  this 
and  enter  the  drculus  arteriosus  major  (vide  supra).  From  this  branches  pass  to  the 
m.  ciliaris,  to  the  processus  ciliares,  as  well  as  recurrently  to  the  union  with  the  aa.  ciliares 

posteriores  breves ;  besides ,  numerous  branches  pass  out  of  it  into  the  iris  and  run  in  its 

anterior  layers  toward  the  margo  pupillaris,  part  of  them  reaching  this,  part  of  them  branch 
off  shortly  before  this  without  anastomosing  with  one  another. 

B.  Vdns  (see  pp.  460  and  461  and  Figs.  899  and  900). 

1.  Vv.  vorticosae,  4,  more  rarely  5  or  6,  form  the  chief  channels  of  exit  for  the  blood ; 
they  arise  by  the  running  together,  in  groups  radially  toward  4  (5  or  6)  spots  on  the  equator, 
of  the  veins  proceeding  from  the  capillary  network  of  the  lamina  choriocapillaris,  and  of  numerous 
large  branches  from  the  corpus  ciliare  and  from  the  iris  in  the  lamina  vasculosa  chorioideae; 
they  then  perforate  the  sclera  very  obliquely  and  open  into  a  v.  ophthalmica. 

2.  Vv.  ciliares  anteriores  perforating  the  sclera  near  the  aa.  ciliares  anteriores,  are  numerous 
derivatives  of  the  sinus  venosus  sclerae  [canalis  Schlemmi,  Lauthi]  (see  also  p.  797  and  Fig.  895), 
a  circular  venosus  plexus,  which  receives  small  branches  from  the  m.  ciliaris.  Upon  the  sclera 
they  receive  farther  the  vv.  conjunctivales  anteriores  and  vv.  episclerales,  corresponding  to 
the  arteries  of  the  same  name.  They  open  into  the  veins  of  the  mm.  recti  of  the  eye. 

8.  Vv.  dliares  posteriores  collect  the  blood  near  the  n.  opticus  upon  the  external  surface  of  the 
sclera  from  the  vessels  situated  upon  the  surface  of  the  latter  and  anastomose  in  front  just  as  do  the 
vv.  episclerales  with  the  vv.  vorticosae.  They  therefore  do  not  correspond  to  the  aa.  ciliares  posteriores. 

Nerves  of  the  eyeball .  The  nn.  dliares  longi  and  breves  (see  p.  714)  perforate  the 
sclera  with  about  20  branches  in  the  neighborhood  of  the  n.  opticus,  run  forward  in  the  lamina 
suprachorioidea,  form  the  plexus  gangliosus  dliaris  (see  p.  799  and  Fig.  896)  in  the  m.  ciliaris, 
and  send  branches  to  the  chorioidea,  sclera,  cornea,  corpus  ciliare  and  iris. 
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.  902.  Background  of  a  living  right  eye. 

(After  J.  Oeller.) 

(The  vv.  vorticosae  are  partially  visible  as  light  stripes;  the  arteries  of  the  retina  look 

lighter  than  the  veins.) 

JRetina  (see  also  Figs.  893,  895,  897—899,  901  and  903 — 905)  lies  everywhere  directly 
adjacent  internally  to  the  tunica  vasculosa  oculi,  and  is  divisible  into  a  larger  posterior  portion, 
pars  optica  retinae,  which  contains  the  expansion  of  the  n.  opticus,  as  well  as  the  sensory 
epithelium,  sensitive  to  light,  and  a  smaller  anterior  portion,  pars  ciliaris  retinae,  which 
belongs  to  it  embryologically ,  but  which  possesses  neither  nerves  nor  elements  sensitive  to 
light.  The  junction  between  the  two  portions  is  formed  by  the  ora  serrata  (see  p.  804). 

The  pars  optica  retinae  is  smooth  and  transparent  like  glass  in  the  living  eye  and 
permits  the  stratum  pigmenti  and  the  chorioidea  lying  external  to  it  to  appear  as  dark -red 
surfaces,  their  distinctly  visible  details  varying  according  to  the  pigmentation ;  the  blood-vessels 
of  the  retina  lie  internally  upon  it. 
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903.  Blood  vessels  of  the  retina  of  the  right  eye, 

viewed  from  in  front  (after  E.  Jäger  and  Th.  Leber). 
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Arteriola  (Venula)  macularis 
inferior 


Pars  optica 
retinae  (contin¬ 
ued)  (see  Figs. 
893,  895,  897, 
898,  901,  902, 
904  and  905).  Its 
thickness  dimin¬ 
ishes  slowly 
from  the  papilla 
n.  optici  (vide  in¬ 
fra)  forward.  The 
n.  opticus  after 
perforating  the 
sclera,  chorioidea 
and  retina  ar¬ 
rives  on  the  inner 
surface  of  the  re¬ 
tina  ,  whence  it 
spreads  out  on 
all  sides ;  the 
place  where  it 
enters ,  situated 
medianward 
from  the  poste¬ 
rior  end  of  the 
axis  oculi  ex¬ 
terna  and  some¬ 
what  below  it, 

has  the  form  of  a  rounded  hillock,  papilla  n.  optici  (see  Figs.  893,  901,  902,  904  and  905),  which 
is  slightly  depressed  in  the  middle,  or  presents  a  fossa-like  depression,  excavatio  papillae  n.  optici 
(physiological  excavation),  reaching  as  far  as  the  level  of  the  chorioidea;  the  papilla  appears 
during  life  as  a  circular,  whitish  spot  from  the  middle  of  which  the  blood-vessels  of  the  retina 
emerge.  About  4  mm  lateralward  from  the  centre  of  the  papilla  and  a  little  deeper  down  lies  a  pin¬ 
prick-like  depression,  the  fovea  centralis  (see  Figs.  893,  901  and  902),  in  the  middle  of  the 
circular  or  transversely  oval,  not  sharply  defined,  yellow-colored  macula  lutea,  yellow  spot. 
The  anterior  boundary  of  the  pars  optica  is  formed  by  the  ora  serrata  (see  Figs.  893,  895, 
897  and  898).  This  is  a  line  with  minute  outward  curved  projections,  which  reaches  some¬ 
what  more  forward  on  the  nasal  side  than  on  the  temporal  side,  but  otherwise  varies  extra¬ 
ordinarily  in  its  appearance.  Its  teeth  directly  toward  the  corpus  ciliare  are  rarely  even  in 
the  whole  circumference;  they  are  more  often  better  developed  nasalward  than  temporalward 
and  are  often  directed  toward  the  interspaces  between  the  processus  ciliares. 

The  pars  ciliaris  retinae  (see  Fig.  895),  a  microscopically  thin  layer,  covers  the  posterior 
surface  of  the  corpus  ciliare  and  of  the  iris  as  far  as  its  margo  pupillaris;  it  is  formed  1.  by 
the  stratum  pigmenti  corporis  ciliaris  et  iridis  (vide  infra)  and  2.  by  an  inner  layer  of  cells, 
which  is  also  pigmented  on  the  iris,  but  is  colorless  on  the  corpus  ciliare. 

The  outermost  layer  of  the  retina,  which  lies  directly  in  contact  with  the  tunica  vascu- 
losa,  consists  of  a  simple  layer  of  pigmented  cells,  stratum  pigmenti,  which  is  designated  on 
the  pars  optica  retinae  as  the  stratum  pigmenti  retinae,  on  the  pars  ciliaris  retinae  as  the 
stratum  pigmenti  corporis  ciliaris  (see  p.  799)  and  stratum  pigmenti  iridis. 

Vasa  sanguinea  retinae  (see  also  Figs.  899  and  902)  are  branches  of  the  a.  and 
v.  centralis  retinae  (see  pp.  416,  460,  795),  the  larger  branches  of  which  lie  in  the  layer  of 
optic  nerve  fibres ;  arteries  and  veins  run  almost  parallel  with  one  another.  The  arteries  of  the 
retina  do  not  anastomose  with  one  another.  Aside  from  the  anastomoses  with  the  aa.  ciliares 
posteriores  breves,  mentioned  on  p.  801,  they  are  completely  separate  from  the  vessels  of  the  tunica 
vasculosa.  The  a.  and  v.  centralis  retinae  divide  on  the  surface  of  the  papilla,  or  somewhat 
deeper,  first  into  an  upper  and  a  lower  branch,  and  each  of  these  divides  again  into  a  shorter 
branch  running  nasalward,  arteriola  (venula)  nasalis  retinae  superior,  inferior,  and  a  lateral, 
longer,  arteriola  (venula)  temporalis  superior,  inferior.  In  addition  two  small  vessels  run 
from  the  papilla  lateral  to  the  macula  lutea,  arteriola  (venula)  macularis  superior,  inferior, 
and  usually  one  vessel  medianward,  arteriola  (venula)  retinae  medialis. 
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904  and  905.  Longitudinal  sections  of  the 
n.  opticus  and  of  the  papilla  n.  optici, 

the  upper  without,  the  lower  with  the  excavatio  papillae  n.  optici  (after 
preparations  by  H.  Sattler).  Magnification:  15:1. 

(On  the  upper  figure  the  medullated  portions  of  the  nerve  fibres  are  shown  dark;  the  lower 

section  has  not  been  cut  axially.) 
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Cut  surface  of  the 
margo  ciliaris 
of  the  iris  \ 


Processus  ciliaris 
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[Zinni] 


Lens 

/  crystallina 


906.  Lens 
of  the  right 


eye  with 
lens  star. 


viewed  from  in  front,  after  removal  of  the  cornea  and  iris  (from  a  photograph 

by  M. Wolfrum).  Magnification:  6:1. 

Lens  crystallina,  lens  (see  also  Figs.  893,  895 — 897  and  907 — 910),  is  a  very  transparent, 
colorless,  biconvex  body,  the  two  surfaces  of  which  meet  in  a  rounded,  sometimes  jagged  margin, 
aequator  lentis.  The  anterior  surface,  facies  anterior  lentis ,  is  more  feebly  curved  than  the 
posterior  surface,  facies  posterior  lentis ,  neither  corresponding,  however,  exactly  to  a  portion  of  a 
spherical  surface.  Besides,  the  radius  of  the  middle  part  of  the  lens  surfaces  differs  according  as 
the  eye  is  fixed  for  near  or  distant  objects ;  the  radius  of  the  anterior  surface  on  fixation  for 
distant  objects,  is  8.3  mm,  for  near  5.2  mm,  the  radius  of  the  posterior  surface  on  fixation 
for  distance  6.0  mm,  for  near  5.0  mm.  The  midpoint  of  the  anterior  surface  is  called  the 
polus  anterior  lentis,  that  of  the  posterior  surface  the  polus  posterior  lentis,  the  straight  line 
uniting  the  two  is  called  the  axis  lentis  and  on  fixation  for  distant  objects  is  3.7  mm,  for 
near  4.4  mm  long.  The  equatorial  plane  of  the  lens  stands  perpendicular  to  the  axis  of  the 
eye,  in  the  plane  of  the  corpus  ciliare.  The  lens  is  there  held  in  position  by  the  zonula 
ciliaris  [Zinni]  (see  p.  807);  its  anterior  surface  touches  the  posterior  surface  of  the  margo 
pupillari8  of  the  iris,  and  its  posterior  surface  lies  in  the  fossa  hyaloidea  of  the  corpus  vitreum 
(see  p.  807).  The  lens  substance,  substantia  lentis,  is  ensheathed  by  a  structureless  membrane 
(thicker  in  front),  capsula  lentis,  and  consists  of  a  softer,  juicier  cortical  layer,  substantia  corticalis, 
and  a  firmer  nucleus,  nucleus  lentis,  which  gradually  go  over  into  one  another,  their  relations 
varying  in  different  individuals.  The  lens  substance  consists  of  the  one-layered  cubical  lens  epithe¬ 
lium,  epithelium  lentis,  covering  its  anterior  surface,  and  the  band-like  lens  fibres,  fibrae  lentis, 
making  up  the  remaining  mass,  the  two  merging  at  the  equator.  These  fibres  run  in  curves 
from  points  infrontof  the  equatorial  surface  to  points  behind  it,  in  that  way  that  fibres  which 
originate  in  front  near  the  pole,  end  behind  far  from  it  and  vice  versa.  They  are  attached  in  front 
and  behind  to  stellate  collections  of  intercellular  substance,  which  on  maceration  of  the  lens 
open  up  as  slits.  These  lens  stars  have  three  rays,  radii  lentis,  in  the  fetus  and  new-born, 
of  which  one  on  the  anterior  surface  is  directed  upward,  the  others  downward  and  medianward 
and  downward  and  lateral  ward;  on  the  posterior  surface  they  are  displaced  by  60°. 
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Lens  crystallina 


A  Zonula  ciliaris  [Zinni] 


Processus  ciliares 


907.  Lens  of  the  right  eye  with  lens  star,  viewed  from 

behind,  after  removal  of  the  cornea  and  iris  (after  C.  Kahl).  Magnif.:  6:1. 

Lens  crystallina  (continued)  (see  also  Fig.  906).  The  lens  star  of  the  adult  usually 
presents  in  the  nucleus  the  triradiate  type;  in  the  external  layers  it  is  nine-  to  twelve-rayed, 
alternating  usually  on  the  anterior  and  posterior  surfaces  so  that  one  anterior  ray  lies  in  the 
middle  between  two  posterior  and  vice  versa. 

The  zonula  ciliaris  [Zinni],  radiate  platelet  (see  also  Figs.  893,  895  and  906),  is  the 
suspensory  apparatus  of  the  lens  and  consists  of  innumerable  extremely  fine  fibrils,  fibrae  zonu- 
lares ,  which  originating  in  the  cells  of  the  pars  ciliaris  retinae  in  the  region  of  the  ora  serrata, 
of  the  orbiculus  ciliaris  and  the  corpus  ciliare,  stretch  radially  to  the  equator  of  the  lens  and 
there  enter  the  capsula  lentis.  In  so  doing  they  run  only  in  the  grooves  between  the  processus 
ciliares.  The  fibres  arising  behind  are  distributed  in  several  bands  over  the  whole  equator,  those 
arising  in  front  reach  the  lens  behind  it ;  accordingly  the  fibres  undergo  partial  decussation.  The 
large  spaces  between  the  fibres,  spatia  zonularia,  are  filled  with  aqueous  humor  and  communicate 
freely  among  one  another  and  with  the  part  of  the  posterior  chamber  of  the  eye  lying  in  front  of 
them;  behind  they  adjoin  the  anterior  surface  of  the  vitreous  body. 

Humor  aqueus,  aqueous  humor,  is  a  fluid,  poor  in  albumen,  which  fills  up  the  space 
between  the  anterior  surface  of  the  lens  (and  of  the  vitreous)  and  the  posterior  surface  of  the 
cornea.  It  is  subject  to  a  slow  but  steady  flow,  is  probably  produced  mainly  by  the  processus  ciliares 
and  is  led  away  by  filtration  into  the  sinus  venosus  sclerae.  The  space  filled  with  aqueous 
humor  is  divided  by  the  iris  into  two  compartments,  the  camera  oculi  posterior  and  camera 
oculi  anterior,  posterior  and  anterior  chambers  of  the  eye  (see  Figs.  893  and  895).  The 
former  includes  also  the  spatia  zonularia  and  is  hounded  behind  by  the  vitreous  booy,  externally 
by  the  inner  surface  of  the  corpus  ciliare  and  of  the  processus  ciliares,  in  front  by  the  iris  and 
internally  by  the  lens.  The  anterior  chamber  of  the  eye  is  •  surrounded  in  front  bv  the  cornea, 
behind  by  the  iris  and  by  that  part  of  the  anterior  surface  of  the  lens  visible  in  the  pupil; 
its  gutter-like  lateral  margin  which  in  front  touches  the  cornea,  behind  the  iris,  and  externally 
the  lig.  pectinatum  iridis,  is  called  the  angulus  iridis  (see  also  p.  801). 

Corpus  yitreum ,  vitreous  or  glassy  body  (see  Fig.  893),  a  colorless ,  transparent, 
gelatinous  body,  fills  up  the  space  between  the  retina  and  the  lens,  reaches  forward  as  far  as 
the  zonula  ciliaris  and  presents  a  fossa-like  depression,  fossa  hyaloidea,  for  the  reception  of 
the  posterior  surface  of  the  lens.  It  connects  externally  with  the  innermost  layer  of  the  retina 
and  consists  of  a  frame-work  of  very  fine  fibres,  stroma  vitreum,  the  meshes  of  which  are 
filled  with  fluid,  humor  vitreus. 
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Magnification:  6:1. 
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909.  Lens,  cut  through  horizontally.  Magnification:  6: 1. 

(The  capsule  of  the  lens  has  been  loosened  somewhat.) 


910.  Lens  of  a  seven  months’  fetus, 

viewed  from  in  front.  Magnification:  6:1. 
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Sinus  frontalis  — ■ — 


Annulus  tendinous 
communis  [Zinni] 


Foramen  opticum  — 

Processus  clinoideus  _ 
anterior 

N.  opticus  "■ 


Trochlea  m.  obliqui 
superioris 

M.  obliquus  superior 

Lamina  cribrosa 
Corpus  adiposum  orbitae 


A.  carotis  interna'' 


Tarsus  superior 


Glandula  lacrimalis 
superior 


"^Periorbita 


levator  palpebrat 
superioris 

M.  rectus  superior 


911.  Contents  of  the  right  orbital  cavity, 

viewed  from  above. 


Tendo  m.  obliqui  superioris 
/  Bulbus  oculi 


Sinus  frontalis - 


Trochlea  m.  obliqui 
superioris 

M.  obliquus  superior 
M.  rectus  medialis 

Lamina  cribrosa 

M. levator  palpebrae 
superioris 
(cut  off) 

Annulus  tendinous _ 

communis  [Zinni] 

Foramen  opticum  -- 

N.  opticus  — 


M.  rectus  superior 


'  M.  rectus  lateralis 


912.  Muscles  of  the  right  eye,  viewed  from  above. 

(The  m.  levator  palpebrae  superioris,  the  corpus  adiposum  orbitae,  the  lachrymal  gland  and 

the  eyelids  have  been  removed.) 
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913.  Contents  of  the  right  orbital  cavity, 

viewed  from  in  front. 

(The  eyelids  along  with  the  tear  sack  and  lachrymal  canal  have  been  removed.) 

Musculi  oculi, 
muscles  of  the  eye 
(see  also  Figs.  911, 
912  and  914-924). 
The  mm.  recti  arise 
by  a  funnelshaped 
tendinous  ring, 
annulus  tendi- 
neus  communis 
[ZinniJ  (see  Figs. 
911,912  and  916), 
which  passes 
around  the  upper 
medial  margin  of 
the  foramen  opti- 
cum  and  is  at¬ 
tached  lateral  ward 
to  a  bony  process  of 
the  facies  orbitalis 
alae  magnae  ossis 
sphenoidalis ;  it 
is  very  firmly 
connected  with  the 
dural  sheath  of 
the  n.  opticus,  and 
with  the  tough 
membrane  formed 
by  the  union  of 
the  periorbita  with 
the  dura  mater 

encephali  which  closes  the  fissura  orbitalis  superior,  and  its  transversely  oval  lumen  surrounds  the 
foramen  opticum  (with  the  n.  opticus  and  the  a.  ophthalmica)  and  a  part  of  the  fissura  orbitalis 
superior  (with  the  nn.  oculomotorius,  nasociliaris  and  abducens).  Of  this  tendinous  ring  (see 
Fig.  916)  the  origins  of  the  mm.  recti  superior,  medialis,  inferior,  lateralis  take  the  superior, 
medial,  inferior,  lateral  part ;  the  origin  of  the  m.  rectus  lateralis  is  strengthened  by  a  second 
head,  which  arises  through  the  lacertus  musculi  recti  lateralis  somewhat  lateralward  on  the 
facies  orbitalis  of  the  ala  magna  oss.  sphenoidalis.  The  m.  levator  palpebrae  superioris  arises 
immediately  above  the  tendinous  ring,  and  is  there  fused  with  it.  The  origin  of  the  m.  obli- 
quus  superior  lies  medial  on  the  body  of  the  sphenoid  bone  a  little  in  front  of  the  foramen 
opticum  and  above  joins  the  origin  of  the  preceding  muscle. 

1.  M.  levator  palpebrae  superioris  (see  also  Figs.  911,  912,  914 — 916  and  920 — 924). 
Form:  oblong -triangular,  flat.  Position:  chiefly  directly  beneath  the  upper  wall  of  the  orbit. 
Origin:  annulus  tendineus  communis  [Zinni]  (vide  supra).  Insertion:  it  passes  from  the 
equator  of  the  bulbus  in  a  curve  downward  and  divides  into  two  lamellae.  The  stronger,  posterior, 
is  attached  fan-like  to  the  whole  upper  margin  of  the  tarsus  superior  and  contains  smooth 
muscle  fibres,  m.  tarsalis  superior  (see  also  p.  820  and  Figs.  924  and  930).  The  anterior 
lamella  passes  together  with  the  septum  orbitale  in  front  of  the  tarsus  downward  and  forward, 
attaches  on  the  lateral  wall  of  the  orbit  and  sends  bundles  through  the  septum  orbitale 
and  the  m.  orbicularis  oculi  to  the  skin  of  the  lid  (to  the  sulcus  orbitopalpebralis  superior). 
Action:  lifts  the  upper  eyelid  and  causes  the  superior  palpebral  fold  (see  p.  821).  Innerva¬ 
tion:  n.  oculomotorius. 

2.  Mm.  recti  (see  also  Figs.  911 — 912  and  914 — 924)  are  oblong,  flat  muscles  of  parallel 
fibres,  narrow  behind  and  broad  in  front  which  all  arise  from  the  annulus  tendineus  comjnunis 
[Zinni]  (see  above);  they  run  forward  close  to  the  orbital  wall  (the  upper  one  separated  from  it  by 
the  m.  levator  palpebrae  superioris),  pass  in  its  anterior  half  through  the  fat  body  toward  the  eye¬ 
ball,  are  situated  upon  it  for  some  distance  from  the  region  of  the  equator  on,  and  go  over 
by  broad,  thin  tendons  in  front  of  the  equator  into  the  sclera.  The  longest  of  them  is  the 
superior,  next  comes  the  medial,  then  the  lateral,  then  the  inferior.  The  mode  of  action  of 
the  mm.  recti  superior  et  inferior  and  of  the  mm.  obliqui  depends  on  the  size  of  the  angle 
between  the  visual  line  and  the  course  of  the  muscle. 
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lacrimalis  inferior 

\ 
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M.  rectus  inferior 


-  Os  nasale 


M.  rectus 
medialis 

Processus 
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914. 

Contents  of 
the  right  or¬ 
bital  cavity, 

viewed  from 
the  right. 

(The  glandulae  lacrimales 
and  the  lower  eyelid  have 
been  removed;  the 
muscles  are  exposed.) 

a)  M.  rectus  supe¬ 
rior .  Position:  just 
beneath  the  m.  levator 
palpebrae  superioris,  pro¬ 
jecting  beyond  it  behind 
and  lateralward ;  it  passes 
forward  and  lateralward 
and  forms  an  angle  of  about 
25°  with  the  visual  line 
directed  straight  forward. 
Insertion:  on  the  ave¬ 
rage  7.75  mm  from  the 
margin  of  the  cornea ;  the 
line  of  insertion  is  10.8  mm 
long,  curved  so  as  to  be 
slightly  convex  forward, 
asymmetrical ,  oblique. 
Action:  it  draws  the  an¬ 
terior  pole  upward  and 
medianward  and  rolls  the  upper  pole  median  ward.  The  influence  of  the  elevating  component  is  greatest 
on  looking  lateral  ward,  that  of  the  rotating  on  looking  medianward.  Innervation:  n.  oculomotorius. 

b)  M.  rectus  medialis  (0.  T.  internal  rectus).  Position:  on  the  medial  wall  of  the. 
orbital  cavity.  Insertion:  on  the  average  5.5  mm  from  the  margin  of  the  cornea;  the  line 
of  insertion  is  11  mm  long,  curved  so  as  to  be  slightly  convex  forward,  usually  symmetrical. 
Action:  turns  the  anterior  pole  medianward.  Innervation:  n.  oculomotorius. 

c)  M.  rectus  inferior.  Position:  on  the  inferior  wall  of  the  orbital  cavity,  separated 
from  it  in  front  by  the  m.  obliquus  inferior;  it  runs  obliquely  forward  and  lateralward  and 
forms  an  angle  of  about  25°  with  the  visual  line  directed  straight  forward.  Insertion:  on 
the  average  6.6  mm  from  the  margin  of  the  cornea;  the  line  of  insertion  is  10  mm  long,  usually 
curved  so  as  to  be  markedly  convex  forward  and  symmetrical,  always  somewhat  oblique. 
Action:  it  turns  the  anterior  pole  downward  and  medianward  and  rolls  the  upper  pole 
lateralfrard.  The  influence  of  the  depressing  component  is  greatest  on  looking  lateralward, 
that  of  the  rolling  on  looking  medianward.  Innervation:  n.  oculomotorius. 

d)  M.  rectus  lateralis  (0.  T.  external  rectus),  with  two  heads  (see  p.  810).  Position: 
on  the  lateral  wall  of  the  orbital  cavity;  it  passes  obliquely  forward  and  lateralward.  In¬ 
sertion:  on  the  average  7  mm  from  the  margin  of  the  cornea;  the  line  of  insertion  is  10  mm 
long,  curved  so  as  to  be  slightly  convex  forward,  usually  symmetrical.  Action:  it  turns 
the  anterior  pole  lateralward.  Innervation:  n.  abducens. 

3.  M.  obliquus  superior  (see  also  Figs.  911 — 913,  915,  916,  918 — 922  and  924),  the  longest 
and  thinnest  eye-muscle.  Origin:  see  p.  810.  Insertion:  It  lies  with  its  oblong  rounded  belly 
at  the  junction  between  the  upper  and  medial  walls  of  the  orbit,  directly  on  the  bone,  runs  forward 
with  its  rounded  tendon  through  a  short  fibrocartilaginous  tube,  trochlea ,  fastened  to  the 
fovea  or  spina  trochlearis  (here  is  a  small  bursa,  bursa  trochlearis)  and  bends  at  an  angle 
of  about  50°  lateral  ward  and  backward  through  the  fat  to  the  bulbus;  on  this  it  passes  on 
directly  beneath  the  m.  rectus  superior  and  enters  in  a  very  variable  manner  behind  the 
equator  into  the  sclera  by  a  tendon  about  10  mm  broad;  its  line  of  insertion  is  curved  so  as 
to  be  convex  behmd  and  lateral  ward,  lies  asymmetrically  and  obliquely  (see  Fig.  918)  and  is 
distant  from  the  posterior  end  of  the  external  axis  of  the  eye  by  about  8  mm.  Action: 
it  turns  the  anterior  pole  downward  and  lateralward  and  rolls  the  upper  pole  medianward. 
The  more  the  eye  is  directed  medianward,  the  greater  is  the  influence  of  the  depressing  com¬ 
ponent,  the  less  that  of  the  rolling.  Innervation:  n.  trochlearis.- 
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Ala  parva  ossis  splienoidalis  (cut  through)  Foramen  opticnm  (opened  from  above) 


Ala  parva  ossis 
sphenoidalis 
(cut  through) 


V.  ophthalmica  superior - 

M.  rectus  superior  -  —  ' 


N.  nasociliaris  - " 
N.  opticus 
A.  ophthalrpica 

M.  rectus  lateralis 


915.  Back 
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N.  frontalis 
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N.  opticus 
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right  orbi¬ 
tal  cavity. 


_ M.  rectus  medialis 


—  Paries  medialis  orbitae 


jiS§  :>  —  M.  rectus  inferior 


• - V.  ophthalmica  inferior 


Annulus  tendineus 
communis  [Zinni] 

M. levator  palpebrae 
superioris 

-  M.  obliquus  superior 


viewed  from  in  front  and  above.  Magnification:  5:2. 


(The  fissura  orbitalis  superior  and  the  foramen  opticum  have  been  opened  from  above.) 


N.  trochlearis 


N.  frontalis 


N.  lacrimalis^ 

's, 

V.  ophthalmica  superior - 

M.  rectus  lateralis  _  . 

Lacertus  m.  recti  lateralis  - 


Paries  lateralis  orbitae 
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''A.  ophthalmica 
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'  N.  abducens 
Paries  medialis  orbitae 
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V.  ophthalmica  inferior 


Foramen  rotundum 
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916.  Origins  of  the  muscles  of  the  right  orbital 

cavity,  viewed  from  in  front.  Magnification :  3:2. 

(The  muscles,  vessels  and  nerves  have  been  cut  off  short.) 


Organ  of  Vision. 


813 


i 


i 


917.  Insertions  of  the  muscles  on  the  right  eyeball, 

viewed  from  in  front. 

(The  muscles  have  been  pulled  off  from  the  eyebalL) 


918.  Insertions  of  the  muscles  on  the  right  eyeball, 

viewed  from  above.  viewed  from  the  viewed  from  below.  viewed  from  the 

medial  side.  lateral  side. 

The  Figs.  917  and  918  have  been  constructed  from  measurements  made  by  H.  Sattler. 

The  figures  indicate  millimeters;  s  =  m.  rectus  superior,  m  =  m.  rectus  medialis, 
i  =  m.  rectus  inferior,  1  ==  m.  rectus  lateralis,  os  =  obliquus  superior,  oi  =  m.  obliquus 
inferior. 

4.  M.  obliquus  inferior  (see  also  Figs.  913,  914,  923,  924  and  932),  the  shortest  eye 
muscle,  arises  from  the  anterior  part  of  the  inferior  wall  of  the  orbit,  just  lateral  from  the 
beginning  of  the  canalis  nasolacrimalis,  passes  through  the  fat,  lateralward,  upward  and  back¬ 
ward,  beneath  the  m.  rectus  inferior,  to  the  posterior  half  of  the  eyeball  forming  an  angle  of 
about  50 0  with  the  visual  line  directed  straight  forward  and  enters  the  sclera  in  a  very  variable 
manner  by  a  tendon  about  10  mm  broad  at  the  horizontal  meridian;  the  line  of  insertion  is 
curved  so  as  to  be  slightly  convex  upward  and  is  distant  at  its  medial  end  by  about  4  mm  from 
the  external  axis  of  the  eye.  Action:  it  turns  the  anterior  pole  upward  and  lateral  ward  and 
rolls  the  upper  pole  lateralward.  The  influence  of  the  elevating  component  is  greatest  on  looking 
medianward,  that  of  the  rolling  on  looking  lateralward.  Innervation:  n.  oculomotorius. 
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919.  Contents  of  the  orbital  cavities,  viewed  from  above 

(after  H.  Sattler).  (On  the  left  side  the  mm.  levator  palpebrae  superioris  and  rectus  superior 
have  been  partly  removed  and  the  vessels  and  nerves  dissected  out ;  on  the  right  a  horizontal 

section  has  been  made  at  a  somewhat  deeper  level.) 
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920  and  921.  Frontal  sections  through  the  right 

orbital  cavity,  viewed  from  in  front.  Magnification:  3:2. 

Close  in  front  of  the  foramen  opticum.  Midway  between  foramen  opticum  and  hulbns. 
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922.  Frontal  section  through  the  right  orbital 

cavity,  viewed  from  in  front  close  behind  the  bulbus. 

Magnification :  3  :  2. 
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923.  Vertical  section  through  the  eyeball, 

somewhat  schematic  (with  use  of  a  figure  by  H.  Virchow). 

Magnification :  7:5. 
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924.  Vertical  section  through  the  orbital  cavity, 

in  the  direction  of  the  n.  opticus  (after  H.  Sattler).  Magnification :  8:5. 

Fasciae  orbitales,  fascias  of  the  orbital  cavity  (see  also  Figs.  911,  913,  914,  919 — 923 
and  925).  The  eyeball,  with  the  exception  of  the  corneal  portion,  is  directly  ensheathed  by  a 
connective  tissue  membrane,  fascia  bulbi  [Tenoni]  (Tenon’s  capsule),  which  in  turn  is  again 
directly  connected  with  the  surrounding  fat.  This  capsule  has  a  lamellar  structure  and  is 
relatively  firm  and  of  somewhat  variable  thickness.  It  is  united  everywhere  with  the  sclera  and 
the  tendons  of  the  eye-muscles  (vide  infra)  by  delicate  reticular  tissue,  the  communicating  meshes 
of  which  are  spoken  of  as  the  spatium  inter fasciale  [Tenoni]  (Tenon’s  space).  The  capsule 
is  continuous  in  front  with  the  conjunctiva  bulbi  and  conjunctiva  palpebrarum,  behind  it  ends, 
very  much  thinned,  at  the  point  of  entrance  of  the  optic  nerve  (a  little  removed  from  it  laterally). 
The  tendons  of  the  eye-muscles  pass  through  slits  in  the  capsule  to  the  bulbus.  Each  eye-muscle 
is  surrounded  in  the  anterior  half  by  a  fascia,  fascia  muscularis ,  which  becomes  gradually 
thicker  passing  forward  and  which  appears  as  a  tube-like  process  of  the  fascia  bulbi;  this 
fascia  ensheaths  in  front  a  continuation  of  Tenon’s  space,  and  somewhat  behind  the  point  of 
passage  of  the  tendon  through  the  fascia  bulbi,  is  firmly  united  with  the  muscle  (see  Fig.  923). 
Tenon’s  capsule  is  attached  in  front  by  expanding  bands  laterally  to  the  lateral  orbital 
wall,  medially  to  the  fascia  situated  behind  the  pars  lacrimalis  m.  orbicularis  oculi  and  besides 
near  the  tendon  of  the  m.  obliquus  superior  to  its  trochlea.  Tenon’s  space  projects  in  front 
as  far  as  beneath  the  conjunctiva  bulbi. 

The  orbital  cavity  is  lined  by  a  tolerably  thin  periosteum  known  as  th a  periorbita;  this 
is  connected  behind  with  the  dural  sheath  of  the  n.  opticus  (see  p.  795),  partly  closes  the 
fissurae  orbitales  and  goes  over  in  front  into  the  periosteum  of  the  bones  of  the  face;  in  the 
fissura  orbitalis  inferior  it  contains  the  thin  (not  illustrated)  m.  orbitalis,  innervated  by  the 
sympathicus,  consisting  of  smooth  muscle  fibres  and  also  similar  isolated  bundles  in  other  places. 
The  space  between  the  eyeball,  the  optic  nerve,  the  muscles  and  the  lachrymal  glands  is  filled 
up  by  fatty  connective  tissue,  corpus  adiposum  orbitae,  fat  body  of  the  orbital  cavity,  through 
which  the  vessels  and  nerves  run. 
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925.  Right  septum  orbitale,  viewed  from  in  front.  Magn.:  4:3. 

(The  m.  orbicularis  oculi  has  been  dissected  off.) 

The  orbital  cavity  is  bounded  in  front  toward  the  eyelids  by  a  layer  of  fascia,  septum 
orbitale  (see  also  Figs.  924  and  930),  which  is  fastened  to  the  aditus  orbitae  and  stretches  out 
into  the  lids.  In  the  upper  lid  it  coincides  with  the  anterior  expansion  of  the  m.  levator  pal- 
pebrae  superioris  and,  united  with  it,  passes  downward  behind  the  m.  orbicularis  oculi,  being 
intimately  united  with  the  anterior  surface  of  the  tarsus;  in  the  lower  lid  it  runs  isolated  in 
a  corresponding  way.  The  septum  therefore  lies  in  front  of  the  conjunctival  sack.  Above  it 
arises  from  a  narrow  tough  marginal  strip  of  connective  tissue  fastened  to  the  margo  supra- 
orbitalis  which  transforms  the  incisurae  supraorbitalis  and  frontalis  into  canals;  medianward 
its  attachment  lies  behind  the  crista  lacrimalis  posterior  (therefore  also  behind  the  pars  lacri¬ 
malis  m.  orbicularis  oculi).  The  septum  is  not  everywhere  of  the  same  thickness,  being  most 
powerfully  developed  at  the  upper  circumference  while  at  the  lower  it  is  very  delicate  and 
sometimes  perforated  by  fat  lobules;  it  is  also  very  thin  upon  the  tarsi;  laterally  it  is  strength¬ 
ened  by  the  raphe  palpebralis  lateralis  (see  p.  261). 

JPalpebrae,  eyelids  (see  Figs.  923,  924  and  926 — 931),  are  two  folds  of  the  external  skin, 
which  are  shoved  in  front  of  the  anterior  surface  of  the  eyeball  until  they  touch  with  their 
free  margins,  one  from  above,  palpebra  superior,  and  one  from  below,  palpebra  inferior.  The 
upper  eyelid  is  somewhat  larger  than  the  lower.  The  boundary  of  the  upper  eyelid  above  is 
to  be  seen  in  the  eyebrow,  supercilium;  this  is  a  ridge,  convex  upward,  running  at  the  level 
of  the  margo  supraorbitalis;  it  is  thickly  studded  with  stiff  hairs  directed  in  general  lateral- 
ward  ;  the  position  and  size  of  the  eyebrows  varies  greatly,  and  so  does  the  color.  The  lower 
eyelid  is  indistinctly  bounded  below  by  a  gutter-like  groove,  sulcus  infrapalpebralis ,  which 
begins  medial  from  the  inner  angle  of  the  eye,  passes  lateralward  and  downward  and  ends 
somewhat  above  the  level  of  the  margo  infraorbitalis;  in  old  age  the  groove  becomes  deeper 
and  there  are  added  to  it  other  furrows  especially  at  the  lateral  angle  of  the  eye.  The  free  margins 
of  the  eyelids  which  bound  the  lid-slit,  rima  palpebrarum ,  have  each  an  anterior  and  a 
posterior,  sharp  or  (especially  in  front)  slightly  blunted  edge,  limbus  palpebralis  anterior 
and  posterior;  at  the  lateral  and  medial  ends  of  the  lid-slit  they  go  over  into  one  another 
at  the  commissura  palpebrarum  lateralis  and  medialis  and  with  these  bound  the  lateral  and 
medial  angles  of  the  eye,  angulus  oculi  lateralis  and  medialis. 
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926.  Right  eye,  closed,  of  a  twenty-year  old  girl,  viewed  from 

in  front. 
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927.  Right  eye,  open  ,  of  a  twenty-year  old  girl,  viewed  from  in  front. 

(The  horizontal  lines  in  Figs.  926  and  927  correspond  to  one  another.) 

Palpebrae  (continued)  (see  also  Figs.  923, 924  and  928—932).  The  angulus  oculi  lateralis 
is  acute;  the  angulus  oculi  medialis  is  situated  somewhat  deeper,  is  a  rounded  evagination  of  the 
lid-slit  and  surrounds  the  lachrymal  lake,  lacus  lacrimalis.  When  the  lids  are  open,  a  small 
club-shaped  elevation  of  the  conjunctiva,  caruncula  lacrimalis ,  is  visible  and  lateral  from  it  a 
sickle-shaped  fold  of  the  mucous  membrane,  plica  semilunaris  conjunctivae ,  concave  lateral- 
ward,  passes  from  the  fornix  superior  to  the  fornix  inferior  of  the  conjunctiva.  The  lachrymal 
lake  reaches  laterally  as  far  as  a  small  cone-shaped  elevation  of  each  eyelid,  papilla  lacrimalis, 
upon  the  apex  of  which  directed  somewhat  backward,  the  lachrymal  tubule  begins  as  a 
punctate  opening,  the  punctum  lacrimale,  somewhat  larger  in  the  lower  lid  than  in  the  upper. 
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928.  Right  eye,  with  lids  forcibly  pulled  apart,  of  a 

twenty-year  old  girl,  viewed  from  in  front.  (The  eyeball  has  been  turned  to  the  right.) 
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929.  Lid -plates  of  the  right  eye,  dissected  out, 

viewed  from  in  front.  Magnification:  4:3. 

(The  lid-plates  and  the  eye-muscles  have  been  dissected  out;  the  insertion  of  the  m.  levator 
palpebrae  superioris  has  been  removed,  and  the  conjunctival  sack  has  been  opened  from  in  front 

above  and  below  the  lid-plates.) 
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930.  Cross-section  through  the  upper  eyelid 


(after  H.  Sattler).  Magnification:  14:1. 
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Palpebrae 

(continued)  (see 
also  Figs.  923, 924, 
928,  929  and  931): 
The  rima  palpe¬ 
brarum  when  the 
lids  are  open  is 
biconvex  and  pre¬ 
sents  marked  in¬ 
dividual  variations. 
When  the  lids  are 
closed ,  it  is  a 
curved  slit,  convex 
below,  which  pas¬ 
ses  below  a  hori¬ 
zontal  line  drawn 
through  the  two 
angles  of  the  eye. 
The  eyelid  is 
curved  saucer -like  so 
as  to  be  convex  for¬ 
ward,  and  on  its  poste¬ 
rior  surface ,  facies 
posterior  palpebra¬ 
rum,  is  separated  from 
the  eyeball  only  by 
the  slit -like  space  of 
the  conjunctival  sack. 
Its  firm  foundation  is 
formed  by  two  tough, 
saucer-like  connective 
tissue  discs,  the  lid- 
plates, tarsus  superior 
and  inferior ,  which 
are  united  with  the 
surrounding  tissue  and 
especially  intimately 
with  the  conjunctiva ; 
these  discs  are  curved 
so  as  to  be  convex 
forward  and  present  a 
convex  margin  turned 
toward  the  insertion  of 
the  lid  and  a  straight 
margin  reaching  to 

the  lid -slit.  At  their  medial,  blunter  angles,  they  are  continuous  with  the  lig.  palpebrale 
mediale,  at  their  lateral  sharper  angles,  with  the  raphe  palpebralis  lateralis ;  the  upper  disc  is 
twice  as  high  as  the  lower.  In  the  substance  of  the  lid -plates  lie  the  glandulae  tar  sales 
[Meibomi],  in  the  upper  lid  30 — 40,  in  the  lower  lid  20 — 30,  usually  closely  crowded  into  a 
row,  running  approximately  vertically  through  the  whole  height  of  the  lid -plate  (see  also 
Fig.  931)  and  corresponding  in  their  fine  structure  with  the  sebaceous  glands;  on  account  of 
their  richness  in  fat  they  show  through  yellowish  upon  the  back  side  of  the  lid ;  their  excretory 
ducts  end  by  punctate  openings  on  the  free  margin  near  the  limbus  palpebralis  posterior.  Their 
secretion,  sebum  palpebrale,  is  rich  in  fat.  To  the  upper  margin  of  the  tarsus  superior  is 
attached  the  posterior  tendinous  expansion  of  the  m.  levator  palpebrae  superioris  and  the 
m.  tarsalis  superior  (see  p.  810).  to  the  lower  margin  of  the  tarsus  inferior  the  m.  tarsalis 
inferior  (see  Fig.  924),  a  bundle  of  smooth  muscle  fibres  which  passes  out  from  the  region 
of  the  fornix  conjunctivae  inferior. 
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931.  Lids  of  the  right  eye  with  the  lachrymal  glands, 

viewed  from  behind. 

(The  lids  have  been  loosened  from  the  subjacent  tissue;  the  muscle  has  been  for  the  most 

part  dissected  off.) 

Palpebrae  (continued)  (see  also  Figs.  923,  924  and  928 — 930).  The  anterior  surface  of 
the  eyelids,  facies  anterior  palpebrarum,  is  formed  by  the  external  skin  which  goes  over  at  the 
free  margin  of  the  lid  directly  into  the  tunica  conjunctiva  palpebrarum;  it  is  delicate  and  devoid 
of  fat,  and  presents  many  fine,  transverse  wrinkles,  in  middle  and  advanced  age  also  numerous 
vertical  folds.  In  the  region  of  the  lidplate,  pars  tarsalis  palpebrae,  it  is  firmly  united  with 
the  subjacent  tissue,  in  the  other  part,  pars  orbitalis  palpebrae,  more  loosely.  The  junction 
between  these  two  portions  is  formed  in  the  upper  lid  by  the  sulcus  orbit o palpebralis  superior 
(see  Figs.  926  and  927),  a  curve  which  is  deep  when  the  lid-slit  is  open  and  above  which  the 
pars  orbitalis  projects  as  superior  palpebral  fold,  and  to  which  the  tendon  fibres  of  the 
m.  levator  palpebrae  superioris  are  attached;  in  the  lower  eyelid  a  feeble  corresponding  furrow, 
sulcus  or  bit  o  palpebralis  inferior,  is  visible  in  the  medial  half  only  (see  Figs.  926  and  927),  when 
the  m.  orbicularis  oculi  is  contracted  highly.  Beneath  the  loose  subcutaneous  connective  tissue 
the  m.  orbicularis  oculi  spreads  out  (see  p.  261),  bundles  of  which  directly  adjacent  to  the 
lid-slit  (m.  ciliaris  [Riolani],  see  Fig.,  930)  run  between  the  excretory  ducts  of  the  glandulae 
tarsales,  the  hair  follicles  of  the  eyelashes  and  the  glandulae  ciliares  [Molli].  The  eyelashes, 
cilia,  appear  on  the  free  margin  of  the  lid  and  behind  the  limbus  palpebralis  anterior; 
they  are  arranged  generally  in  three  rows  and  stand  closely  together  and  are  more 
numerous  (100—150)  in  the  upper  lid  than  they  are  in  the  lower  (50 — 75);  they  are  stiff, 
directed  obliquely  downward  in  the  upper  lid,  obliquely  upward  in  the  lower  lid,  and  so  curved 
that  the  convexity  of  the  upper  is  turned  toward  that  of  the  lower.  The  eyelashes  possess 
glandulae  sebaceae,  sebaceous  glands,  like  other  hairs  and  usually  receive  the  mouths  of  the 
glandulae  ciliares  [Molli],  modified  sweat  glands  (see  Fig.  930).  The  posterior  surface  of  the 
lid  is  covered  by  the  tunica  conjunctiva  palpebrarum  (vide  infra). 

Conjunctiva ,  connecting  membrane  (see  also  Figs.  893, 895, 913, 923, 924  and  927— 930), 
is  a  mucous-membrane-like  continuation  of  the  external  skin  which  lines  the  posterior  surface  of 
the  lids  as  the  tunica  conjunctiva  palpebrarum,  then,  forming  the  upper  and  lower  transition 
folds,  fornix  conjunctivae  superior  and  inferior,  it  passes  over  upon  the  anterior  surface  of 
the  sclera  and  extends  on  in  front  of  the  latter  as  the  tunica  conjunctiva  bulbi  (see  pp.  797 
and  798)  as  far  as  the  cornea;  thus  when  the  lids  are  closed  it  forms  a  closed  sack,  the  con¬ 
junctival  sack,  the  anterior  wall  of  which  is  formed  by  the  lids  and  the  posterior  wall  by  the 
eyeball  (see  also  p.  818).  The  tunica  conjunctiva  palpebrarum  upon  the  tarsus  is  firmly  united 
with  the  subjacent  tissue  and  studded  with  minute  depressions;  above  the  tarsus  it  is  more 
loosely  attached  and  when  the  lid  is  open,  presents  coarse,  concentric  folds.  Small  mucous 
glands,  glandulae  mucosae  [Krausei],  which  are  looked  upon  as  accessory  lachrymal  glands, 
occur  on  the  fornix  conjunctivae  and  in  the  upper  margin  of  the  tarsus  superior.  Some  lymph- 
nodes,  noduli  lymphatici  con junctiv ales,  not  always  distinctly  defined,  are  also  present  in  the 
fornix  and  its  neighborhood  under  normal  conditions. 
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Lachrymal  canals  of  the  right  eye,  viewed  from  in  front. 

The  medial  portion  of  the  lid -plates  have  been  cut  off,  the  lig.  palpebrale  mediale  has  been 

removed,  and  the  canalis  nasolacrimalis  opened.) 

Apparatus  lacrimalis ,  lachrymal  apparatus ,  consists  of  the  lachrymal  gland, 
and  of  the  lachrymal  canals,  namely:  ductus  lacrimales,  saccus  lacrimalis  and  ductus  naso¬ 
lacrimalis.  The  lachrymal  gland  (see  Figs.  911,  913,  919,  922,  929  and  930)  is  of  a  reddish 
gray  color  and  consists  of  an  upper  and  lower  part  which  are  separated  from  one  another  by 
the  tendinous  expansion  of  the  m.  levator  palpebrae  superioris.  The  upper  part,  glandula  lacri¬ 
malis  superior,  is  oval  in  shape  and  varies  somewhat  in  size;  it  lies  directly  under  the  peri¬ 
orbita,  in  the  fossa  glandulae  lacrimalis  of  the  frontal  bone,  and  is  attached  there  by  laminae 
of  connective  tissue ;  it  reaches  lateralward  as  far  as  the  suture  between  the  frontal  and  zygo¬ 
matic  bones.  The  lower,  smaller  part,  glandula  lacrimalis  inferior,  is  more  loosely  constructed 
and  reaches  downward  as  far  as  the  fornix  conjunctivae  superior  and  the  lateral  angle  of  the 
eye.  Its  excretory  ducts,  ductuli  excretorii  [glandulae  lacrimalis] ,  consist  of  approximately 
twelve  delicate  tubules  which  open  in  the  conjunctival  sack,  just  in  front  of  the  fornix,  the 
lowermost  and  largest  at  the  level  of  the  lateral  angle  of  the  eye  (see  Fig.  931);  the  ducts  of 
the  upper  gland  perforate  the  lower  gland. 

The  tears,  lacrimae,  moisten  the  free  surface  of  the  eyeball,  are  dispersed  over  it  by 
the  lid-heating  and  when  the  lids  are  closed,  can  run  medianward  in  a  narrow  triangular  slit, 
sometimes  present,  rivus  lacrimalis,  which  remains  open  between  the  anterior  surface  of  the 
bulbus  and  the  free  margins  of  the  lids.  They  pass  into  the  lacus  lacrimalis  and  thence 
.through  the  puneta  lacrimalia  (see  p.  818)  into  the  ductus  lacrimales,  lachrymal  tubules. 
These  are  two  thin-walled  canals,  about  10  mm  long,  which  run  at  first  for  a  short  distance 
vertically  (and  somewhat  medially);  they  then  turn  medianward  and  grasp  the  lig.  palpebrale 
mediale  between  them,  and  open,  finally,  into  the  tear  sack,  usually  separately,  more  rarely  by 
a  common  terminal  portion;  at  the  bend  of  each  duct  is  a  small  pear-shaped  dilatation, 
ampulla  ductus  lacrimalis.  The  tear  sack,  saccus  lacrimalis,  (see  also  Figs.  925  and  929), 
is  a  canal,  closed  above  like  a  blind-sack,  which  goes  over  below  without  boundary,  into  the 
ductus  nasolacrimalis  and  above  receives  the  lachrymal  ducts  laterally.  It  fills  up.  the  fossa 
sacci  lacrimalis  completely,  but  projects  with  its  pointed  cupola,  fornix  sacci  lacrimalis,  not  at 
all  or  only  slightly  beyond  the  lig.  palpebrale  mediale,  which  stretches  out  as  a  narrow 
curved  plate  from  the  crista  lacrimalis  posterior  to  the  proc.  frontalis  maxillae  and  is  fused 
with  the  wall  of  the  tear  sack  by  means  of  loose  tissue.  Laterally  the  tear  sack  is  also  covered 
by  the  periorbita  which  is  stretched  out  between  the  cristae  lacrimales.  Its  lumen  is  a  sagittally 
placed  slit.  The  nasolachrymal  duct,  ductus  nasolacrimalis,  a  membranous  canal  filling  up  the 
canalis  nasolacrimalis,  is  narrowest  at  the  upper  end  of  the  bony  canal  and  possesses  a  wider 
lumen  than  the  tear  sack.  Its  mucous  membrane  often  shows  small  folds  and  pockets.  It  opens 
in  the  lower  nasal  meatus  by  passing  obliquely  through  the  mucous  membrane,  usually  by  a 
longitudinally  oval  slit;  the  lip  of  mucous  membrane  which  guards  this  opening  above  is  called 
the  plica  lacrimalis  [Hasneri]  (see  Fig.  983). 
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933.  General  view  of  the  right  external  ear  and 

middle  ear,  looked  at  from  in  front  and  externally. 

\ 

(The-  external  ear  has  been  opened  by  a  frontal  section;  the  tympanic  cavity  and  Eustachian 
tube  have  been  opened  by  a  vertical  section  carried  obliquely  medianward  and  ventralward.) 

Organon  nnditus,  organ  of  hearing ,  is  divisible  into  the  external  ear,  auris  externa, 
the  middle  ear,  auris  media,  and  the  internal  ear,  auris  interna. 

Auris  externa  f  external  ear  (see  also  Figs.  934 — 941),  is  formed  of  the  outer  ear 
proper ,  auricula,  ’and  the  external  auditory  canal,  meatus  acusticus  externus. 

The  auricula,  or  outer  ear  proper  (see  also  Figs.  934 — 941),  is  an  oblong,  flat  fold 
of  skin,  in  general  irregularly  shell-shaped,  which  surrounds  the  opening  of  the  external  acoustic 
canal ;  it  is  approximately  twice  as  long  as  broad,  and  is  bent  in  and  out  in  different  directions, 
but  so  that  its  lateral  surface  is  essentially  concave  while  its  medial  surface,  turned  toward 
the  skull,  is  convex.  It,  contains  within  it  the  ear  cartilage,  cartilago  auriculae,  consisting  of 
elastic  cartilage,  which  is  chiefly  covered  only  by  thm  skin  and  so  determines  the  essential 
form  of  the  auricle,  but  below  it  is  somewhat  shorter  than  this.  The  ear  cartilage  is  continued 
in  front  and  below  directly  into  the  cartilago  meatus  acustici  externi  (see  Figs.  936  and  937) 
and  together  with  it  forms  a  half  tube,  open  above;  the  posterior  limb  of  the  tube  belonging 
to  the  ear  cartilage  is  connected  with  the  anterior  limb  formed  by  the  cartilage  of  the  acoustic 
canal  and  of  the  lamina  tragi  by  a  narrow  intermediate  piece,  isthmus  cartilaginis  auriculae, 
the  lateral  margin  of  which  forms  the  deepest  part  of  the  incisura  intertragica  (see  p.  825) 
and  the  medial  margin  of  which  helps  to  bound  the  corresponding  medial  notch  between  the 
two  limbs,  the  incisura  terminalis. 


824 


Organ  of  Hearing, 


Helix  , 


Fossa  triangularis 
[auriculae]  '•« 


Tuberculum  auriculae 
[Darwini]  (indicated) 


.  Criis  belicis 


Tuberculum 

supratragicum 


^ . 


"  Tragus 


Meatus  acusticus 
extemus 


.  Incisura 
intertragi  ca 


Antitragus 


^  Lobulus  auriculae 


Scapha-i_ 


Concha 

auriculae 


Cymba 

conchae 


Cavum 

conchae 


/ 

Anthelix  ' 


Sulcus  auriculae/ 
posterior 


^ Crura  anthelicis 


Incisura 
anterior  [auris] 


Helix 


934.  Right 
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935.  Right  auricle,  viewed  from  within. 

(The  auricle  has  been  removed  from  the  head  by  a  ciean  cut.) 
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Cartilago  auriculae  (con¬ 
tinued)  (see  also  Figs.  934,  935 
and  938 — 940).  Its  posterior  and 
superior  markedly  curved  mar¬ 
gin,  turned  up  outward,  helix 
( ear  border),  arises  from  the 
cavity  of  the  auricle  by  means 
of  a  slightly  curved  projection, 
crus  helicis,  and  at  its  anterior 
margin  sends  a  small  nodule, 
spina  helicis ,  forward  and  down¬ 
ward;  below  it  ends  in  a  plate, 
cauda  helicis ,  curved  around 
forward,  which  is  separated  from 
the  neighboring  antitragus  by 
a  deep  notch,  incisura  antitra- 
gicohelicina ;  its  free,  tolerably 
sharp  edge  often  possesses,  in  the 
upper  part  of  the  posterior  por¬ 
tion,  a  small  process,  tuberculum 
auriculae  [JDarwini],  Running 
approximately  parallel  to  the 
helix  upon  the  lateral  surface  is 
an  elongated  ridge,  anthelix; 
it  begins  in  front  and  above 
under  the  helix  by  two  limbs 
which  converge  behind,  crura 
anthelicis ,  which  include  be¬ 
tween  them  a  flat  depression, 
fossa  triangularis  [auriculae] ; 
behind,  it  is  separated  from  the 
helix  by  an  elongated  depression, 
scapha,  and  below  it  goes  over 
into  the  antitragus,  often  insen¬ 
sibly,  sometimes  separated  from 
it  by  a  depression,  sulcus  auri¬ 
culae  posterior.  The  lower 
part  of  the  ear  cartilage  turns 
around  near  the  cauda  helicis 
and  forms  a  small  triangular 
plate,  projecting  free  upward, 
the  antitragus,  which  is  separ¬ 
ated  in  front  by  a  shallower 
or  deeper  notch,  incisura  inter- 
tragica,  from  the  lamina  tragi. 

This  quadrangular  disc  of  car¬ 
tilage  is  the  lateral  part  of  the 
cartilago  meatus  acustici  (see 
pp.  823  and  829)  and  forms  the 
basis  of  the  tragus  of  the  auri¬ 
cle;  it  overlies  the  opening  of 
the  external  acoustic  canal  like 
a  valve  in  front,  and  not  rarely 
presents  on  its  upper  part  a 
small  tubercle,  tuberculum  su- 
pratragicum.  The  deep  depres¬ 
sion  between  the  anthelix,  tra¬ 
gus  and  antitragus,  is  called 
the  concha  auriculae  and  is  incompletely  divided  by  the  crus  helicis  into  a  smaller  upper 
part,  cyrnba  conchae,  and  a  larger  lower  part,  cavum  conchae ,  which  leads  in  its  anterior 
portion  directly  into  the  meatus  acusticus  externus.  The  projections  present  on  the  convex 
medial  surface  of  the  auricle  correspond  to  the  fossa-like  depressions  of  the  concave  lateral 
surface,  and  are  correspondingly  designated:  eminentia  fossae  triangularis,  eminentia  scaphae 
and  eminentia  conchae. 


936.  Right  ear  cartilage,  with 
its  attachments  to  the  bone, 

viewed  from  in  front  and  externally. 
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937.  Right  ear  cartilage,  isolated, 

viewed  from  without. 
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938.  Cartilage  of  right  ear  939.  Cartilage  of  right 
with  the  muscles,  ear,  isolated,  with  the 

partly  dissected  out  of  the  auricle,  muscles, 

viewed  from  the  outside.  viewed  from  the  inside. 

Cartilago  auriculae  (continued)  (see  also  Figs.  935 — 937),  medial,  convex  surface.  The 
eminentia  fossae  triangularis  is  separated  from  the  eminentia  conchae  by  the  sulcus  anthelicis 
transversus ;  it  corresponds  to  the  lower  crus  anthelicis,  and  goes  over  arch-like  into  the  long 
fossa  anthelicis  which  is  directed  downward  and  which  causes  the  bulging  of  the  anthelix 
on  the  lateral  surface.  Upon  the  surface  of  the  eminentia  conchae  running  approximately 
horizontally  is  the  flat  sulcus  cruris  helicis,  corresponding  to  the  crus  helicis. 

The  cartilage  of  the  auricle  is  fastened  to  the  temporal  bone  by  a  more  or  less  con¬ 
necting  fibre-mass  in  which  are  distinguishable  three  bands  of  fibres,  ligamenta  auricularia 
[Valsalvae]  (not  illustrated):  the  lig.  auricular e  anterius  from  the  root  of  the  zygomatic  arch 
to  the  helix  and  lamina  tragi,  the  lig.  auriculare  superius  from  the  upper  margin  of  the 
porus  acusticus  externus  to  the  spina  helicis  and  the  lig.  auriculare  posterius  from  the 
lateral  surface  of  the  proc.  mastoideus  to  the  eminentia  conchae. 

The  cartilage  of  the  ear  possesses  small  intrinsic  muscles  composed  of  striped  fibres; 
they  are  pale,  usually  six  in  number,  of  very  variable  development,  all  innervated  by  the  n.  fa¬ 
cialis.  Upon  the  lateral  surface:  m.  helicis  major  from  the  spina  helicis  upward  to  the  helix ; 
m.  helicis  minor  upon  the  crus  helicis;  m.  tragicus  upon  the  lamina  tragi;  m.  antitragicus 
upon  the  antitragus  and  partly  to  the  cauda  helicis;  these  two  are  said  to  narrow  the  entrance 
to  the  external  acoustic  meatus.  Upon  the  medial  surface:  m.  transversus  auriculae ,  hori¬ 
zontal,  from  the  eminentia  scaphae  to  the  eminentia  conchae;  m.  obliquus  auriculae,  nearly 
vertical,  from  the  eminentia  fossae  triangularis  to  the  eminentia  conchae. 

The  auricula,  auricle  (see  also  Figs.  934  and  935)  (0.  T.  pinna),  is  completely  covered  by 
the  skin  on  its  lateral  surface  which  bridges  over  the  notch  between  the  crus  helicis  and  lamina 
tragi  and  transforms  it  into  a  groove,  incisura  anterior  [auris],  and  is  then  continued  into  the 
skin  of  the  cheek.  On  the  medial  surface  the  skin  covers  only  the  upper  and  posterior  part 
of  the  ear  cartilage  whence  it  curves  around  into  the  skin  of  the  head.  Below,  the  skin  over 
the  cauda  helicis  and  the  antitragus  forms  a  flat,  rounded,  fatty  duplicature,  lobulus  auriculae, 
lobule  of  the  ear,  which  hangs  down  and  is  very  variable  in  different  individuals. 
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940.  Vertical  section  through  the  right  external 

acoustic  canal,  viewed  from  in  front. 
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941.  Horizontal  section  through  the  right  external 

acoustic  canal,  viewed  from  above. 
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942.  Vertical  section  through  the  right  ear-drum, 

viewed  from  in  front.  Magnification:  6:1. 


(The  section  has  been  carried  approximately  frontally  through  the  external  acoustic  canal ;  medial 
from  this  it  has  been  carried  obliquely  forward  and  median  ward.) 
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Meatus  acusticus  exiernus,  external  acoustic  canal  (see  Figs.  933 — 937  and  940 — 942), 
is  divisible  into  a  lateral  portion,  the  cartilaginous  acoustic  canal ,  meatus  acusticus 
extemus  cartilagineus,  and  a  medial  part,  the  bony  external  acoustic  canal,  meatus  acusticus 
extemus  osseus. 

The  meatus  acusticus  extemus  cartilagineus  (see  Figs.  933 — 942)  begins  laterally  in 
the  cavum  conchae  (see  p.  825)  and  reaches  medianward  as  far  as  the  porus  acusticus  externus. 
Its  anterior  and  inferior  walls  are  formed  by  a  groove-like  cartilage,  cartilago  meatus  acustici 
externi,  which  is  continued  laterally  into  the  lamina  tragi  (see  p.  825)  and  behind  is  connected 
with  the  cartilago  auriculae  (see  p.  823).  This  cartilage  is  usually  interrupted  in  two  places 
by  approximately  vertical  slits,  incisurae  cariilaginis  meatus  acustici  externi  [Santorini], 
which  are  filled  up  by  connective  tissue;  it  is  fastened  firmly  (see  Fig.  930)  in  front  and  above 
to  the  posterior  root  of  the  proc.  zygomaticus,  in  front  and  below  to  the  lateral  margin  of  the 
pars  tympanica  oss.  temporalis.  The  upper  and  posterior  somewhat  shorter  wall  of  the  carti¬ 
laginous  acoustic  canal  is  formed  by  a  connective  tissue  plate  which  unites  the  upper  margin  of  the 
cartilage  with  the  cartilage  of  the  ear  and  with  the  bone  and  is  attached  medially  to  the  upper 
and  posterior  circumference  of  the  porus  acusticus  externus  (and  to  the  spina  supra  meatum). 

The  meatus  acusticus  externus  osseus  belongs  to  the  temporal  bone  (see  p.  9);  it  begins 
laterally  with  the  porus  acusticus  externus  and  possesses  smooth  walls  of  which  the  anterior 
and  inferior  are  slightly  convex  toward  the  lumen  and  longer,  the  superior  and  inferior  slightly 
concave  and  shorter.  Medianward  it  ends  in  the  sulcus  tympanicus  and  the  incisura  tym¬ 
panica  [Rivini]  (see  p.  15  and  Figs.  965  and  966). 

The  meatus  acusticus  externus  (see  Figs.  933,  940  and  941)  is  lined  internally  by  a 
thin  perichondrium  and  periosteum  and  clothed  by  a  blind-sack-like  continuation  of  the  external 
skin,  which  in  the  region  of  the  pars  tympanica  is  thinner  than  above  and  inseparably  united 
with  the  periosteum,  and  covers  the  lateral  surface  of  the  membrana  tympani  as  an  especially 
thin  layer.  In  the  region  of  the  cartilaginous  part  are  to  be  found  numerous  strong  hairs,  called 
tragi  (ear-hairs)  and  the  glandulae  ceruminosae,  ear-wax  glands,  which  secrete  the  cerumen, 
ear-wax.  The  acoustic  canal  is  subject  to  numerous  individual  variations  in  length,  lumen  and 
course.  In  general  it  is  directed  horizontally  and  frontally,  but  slightly  curved  like  the  letter  S 
in  a  horizontal  and  vertical  plane,  so  that  in  the  horizontal  direction  it  is  curved  laterally  so  as  to 
be  convex  forward,  and  medially  so  as  to  be  convex  backward;  in  the  vertical  direction  it  is 
convex  below  laterally,  and  convex  above  medially.  The  lateral  portion  of  the  curvature  belongs 
to  the  cartilaginous  part  and  is  longer  than  the  medial.  The  cross-section  of  the  lumen  is  irre¬ 
gularly  oblong  elliptical ;  its  long  axis  stands  approximately  vertically  lateralward  and  median- 
ward  approaches  the  horizontal;  the  narrowest  part  is  the  junction  between  the  cartilaginous 
and  the  bony  portion.  The  medial  boundary  is  formed  by  the  membrana  tympani.  It  is  due 
to  the  oblique  position  of  the  latter  that  the  anterior  and  inferior  walls  of  the  acoustic  canal 
are  longer  than  the  posterior  and  superior. 

The  ear-drum  membrane,  membrana  tympani  (see  Figs.  933,  940 — 943  and  946 — 948),  is 
a  very  thin,  smooth  membrane  (about  0,1  mm  thick),  stretched  out  between  the  external  acoustic 
canal  and  the  cavity  of  the  tympanum,  separating  these  two  from  one  another  completely  and 
thus  separating  also  the  outer  ear  from  the  middle  ear.  It  is  subject  to  marked  individual 
variations  in  form,  size  and  obliquity. 

The  membrana  tympani  is  usually  elliptical,  sometimes  quite  oval  and  has  a  longitudinal 
diameter  (obliquely  from  above  and  in  front  downward  and  backward)  from  9 — 10  mm  and  a 
transverse  diameter  of  8—9  mm.  It  is  stretched  out  in  the  sulcus  tympanicus  and  in  the 
incisura  tympanica  [Rivini]  and  is  so  inclined  in  the  body  that  a  plane  passing  through  the 
sulcus  tympanicus  looks  medianward,  backward  and  upward;  corresponding  to  this  is  the 
variable  length  of  the  walls  of  the  external  acoustic  canal  (see  above).  In  the  new-born,  the  incline 
is  such  that  the  membrana  tympani  stands  almost  horizontal.  The  small,  anterior  upper  portion, 
situated  within  the  incisura  tympanica,  is  loose  and  is  called  the  pars  flaccida;  it  reaches 
downward  as  far  as  the  button -like  prominentia  malleolaris  pushed  forward  by  the  proc. 
lateralis  mallei,  and  as  far  as  two  folds  going  out  from  the  spinae  tympanicae  and  converging 
toward  this  point,  namely  the  shorter,  anterior  and  the  longer,  posterior  ear-drum  membrane 
folds,  plica  membranae  tympani  anterior  and  posterior.  The  larger  inferior  portion  of  the 
membrana  tympani  is  tightly  stretched  and  is  called  the  pars  tensa;  it  is  drawn  in,  so  as 
to  be  funnel-shaped  medianward,  by  the  tip  of  the  handle  of  the  hammer  imbedded  in  its 
substance,  so  that  upon  its  lateral  surface  there  occurs  a  flat  depression,  umbo  membranae 
tympani;  the  walls  of  this  funnel  are  curved  so  as  to  be  convex  outward.  The  umbo  does 
not  lie  exactly  in  the  middle  but  is  displaced  somewhat  downward  and  forward.  On  the  external 
surface  one  sees  a  whitish  stripe,  stria  malleolaris,  passing  from  the  prominentia  malleolaris 
to  the  umbo,  due  to  the  handle  of  the  hammer  situated  there  showing  through;  it  runs 
obliquely'  from  in  front  and  above  backward  and  downward. 
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944.  Right  ear-drum 

as  viewed  through  speculum ;  from  life  (after  0.  Körner).  Magn. :  ca.  6  : 1 . 
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945.  Small  bones  of  the  right  ear, 

after  removal  of  the  ear-drum,  viewed  from  the  outside,  in  front  and  below. 

Magnification:  6:1. 

The  membrana  tympani  (continued)  (see  also  Figs.  933,  940 — 943  and  946 — 948)  is 
fastened  by  a  somewhat  thickened  margin,  limbus  membranae  tympani,  in  the  sulcus  tympa¬ 
nicus  by  means  of  the  fibrocartilaginous  circular  pad,  annulus  fibrocartilagineus,  and  is  there 
sharply  marked  off  from  its  surroundings;  in  the  incisura  tympanica  [Rivini]  the  fibrocartila¬ 
ginous  ring  is  absent  and  the  skin  of  the  acoustic  canal  goes  over  gradually  and  without  sharp 
limit  into  the  membrane.  In  the  ear-drum  we  distinguish  four  sheets.  On  its  lateral  surface 
it  is  covered  by  the  stratum  cutaneum,  a  continuation  of  the  external  skin  which  is  somewhat 
thicker  in  the  region  of  the  stria  malleolaris  hut  is  elsewhere  very  thin.  Following  upon  this 
is  a  connective  tissue  membrane,  composed  of  a  lateral  layer  of  radial  fibres,  stratum  radiatum, 
in  Avhich  stiff  fibres  run  approximately  radial  to  the  handle  of  the  hammer,  and  of  a  medial 
layer  of  circular  fibres,  stratum  circulare,  in  which  the  fibres  are  arranged  in  circles  closer 
together  at  the  periphery  than  near  the  centre;  both  layers  are  connected  with  the  annulus 
fibrocartilagineus;  they  are  lacking  in  the  pars  flaceida.  The  medial  surface  is  covered  by  the 
stratum  mucosum,  a  continuation  of  the  mucous  membrane  of  the  tympanic  cavity. 
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946.  Right  ear-drum  with  handle  of  hammer, 

viewed  from  within,  behind  and  above.  Magnification:  6:1. 

(The  chorda  tympani  and  the  head  of  the  hammer,  with  the  folds  of  mucous  membrane  have 

been  removed.) 

Anris  media,  middle  ear  (see  Figs.  933, 940 — 942, 945, 947, 948  and  952 — 957),  is  formed 
by  the  cavum  tympani  with  the  ossicula  auditus  and  by  the  tuba  auditiva  [Eustachii]. 

The  cavum  tympani ,  tympanic  or  ear-drum  cavity  (see  Figs.  933,  940 — 942),  lies  within 
the  temporal  bone  so  that  it  is  bounded  laterally  and  in  front  by  the  squama  and  the  pars 
tympanica,  medially  and  behind  by  the  pars  petrosa.  It  is  a  slit-like  air-containing  space  lined 
by  mucous  membrane  which  is  continuous  behind  and  lateralward  with  the  air-containing 
cellulae  mastoideae,  while  in  front  and  medianward  it  opens  into  the  pharynx  through  the 
tuba  auditivar  [Eustachii] ;  laterally  it  is  completely  separated  by  the  membrana  tympani  from 
the  external  acoustic  meatus  and  medially  by  the  basis  stapedis  and  the  membrana  tympani 
secundaria  from  the  internal  ear.  Its  slit-like  space  forms  with  the  median  plane  an  angle 
of  about  45°.  Its  form  is  comparable  with  that  of  a  biconcave  lens,  the  broad  surfaces  of 
which  are  placed  vertically  and  correspond  to  the  medial,  posterior  and  lateral,  anterior  walls 
and  the  margin  of  which  forms  a  narrow  anterior,  inferior,  posterior  and  superior  wall;  the 
distance  between  the  medial  and  lateral  walls  varies  much  in  different  individuals,  but  is  wider 
behind  and  above  than  in  front  and  below  and  is  least  between  the  umbo  and  the  promontorium. 
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947.  Right  membrana  tympani  with  the  hammer 

and  the  chorda  tympani,  viewed  from  within,  behind  and  above. 

Magnification:  6:1. 

(The  folds  of  raucous  membrane  have  been  removed;  the  course  of  the  chorda  tympani 

and  of  the  n.  facialis  has  been  exposed.) 

Cavum  tympani  (continued). 

The  lateral  wall  (see  Figs.  940 — 942,  946  and  948)  is  in  large  part  occupied  by  the 
membrana  tympani,  and  is  therefore  designated  as  paries  membranaceus.  It  exceeds  the  limits 
of  the  membrana  tympani  below  a  little  and  in  a  very  variable  manner,  considerably  on  the 
other  hand  above;  in  the  latter  situation  it  is  formed  by  a  bony  plate  which  extends  laterally 
over  the  end  of  the  external  acoustic  canal,  belongs  to  the  squama  temporalis  and  laterally 
bounds  the  pars  cupularis  of  the  recessus  epitympanicus  (see  p.  835).  In  front  the  lateral 
wall  goes  over  into  the  tuba  auditiva,  immediately  above  which  the  fissura  petrotympanica 
[Glaseri]  can  be  recognized  in  a  macerated  preparation. 
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948.  Right  membrana  tympani  with  hammer  and 

anvil,  viewed  from  within,  behind  and  above.  Magnification:  6:1. 

(The  fold  of  mucous  membrane,  plica  incudis,  passing  from  the  anvil  upward  and  the  fold 
running  forward  from  the  head  of  the  hammer,  the  two  of  which  bound  the  pars  cupularis  of 
the  recessus  epitympanicus  medianward,  are  not  shown  in  the  drawing.) 

Cavum  tympani  (see  also  Figs.  13,  933,  940—942  and  952)  (continued):  The  medial  wall 
adjoins  the  labyrinth  and  is  therefore  called  the  paries  labyrinthicus.  In  the  macerated  bone,  one 
notices  almost  in  its  middle  a  transversely  oval  opening,  fenestra  vestibuli,  vestibular  window, 
leading  into  the  vestibulum,  this  opening  being  situated  at  the  bottom  of  a  fossa,  fossula  fenestrae 
vestibuli  (see  also  Figs.  945,  952,  965 — 967).  Medial  from  it  and  to  the  front,  the  canalis  musculo- 
tubarius  passes  forward  and  the  posterior  end  of  its  septum  bends  lateralward  and  forms  the  pro¬ 
cessus  cochleariformis.  Beneath  this  the  promontorium,  a  large  projection  due  to  the  beginning 
of  the  basal  turn  of  the  cochlea,  goes  forward  medially  without  sharp  limit,  over  into  the  wall 
of  the  tuba  auditiva;  on  its  surface  is  a  groove,  sulcus  promontorii,  for  the  reception  of  the 
plexus  tympanicus  [Jacobsoni] ;  on  the  upper  end  of  the  main  groove  at  the  root  of  the  pro¬ 
cessus  cochleariformis  lies  an  opening  of  the  canaliculus  tympanicus  (see  p.  14).  On  the  in¬ 
ferior,  posterior,  sharply  cut-off  declivity  of  the  promontorium  a  triangular  fossa,  fossula  fenestrae 
cochleae,  leads  forward,  upward  and  medianward,  to  the  fenestra  cochleae,  cochlear  window, 
which  opens  into  the  beginning  of  the  basal  turn  of  the  cochlea  (in  its  scala  tympani); 
it  is  bordered  by  a  narrow  bony  ridge,  crista  fenestrae  cochleae,  to  which  the  membrana 
tympani  secundaria  is  attached. 
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The  fossula  fenestrae  cochleae  is  bounded  above  by  a  smooth  bony  projection,  subiculum 
promontorii,  which  passes  out  dorsalward  from  thepromontoriumandformstheinferiorboundary 
of  the  sinus  tympani,  a  deep  fossa,  going  over  above  into  the  fossula  fenestrae  vestibuli  and 
bounded  behind  by  the  eminentia  pyramidalis  and  the  prominentia  canalis  facialis.  Above  and 
behind  the  fenestra  vestibuli  is  the  canalis  facialis,  passing  in  a  curve  backward  and  downward 
to  vanish  behind  the  eminentia  pyramidalis.  It  is  separated  from  the  cavum  tympani  by  a  very 
thin  bony  leaflet  which  bulges  the  wall  lateralward  in  the  form  of  the  prominentia  canalis 
facialis.  Just  above  it  is  the  broad  bulging  of  the  wall  due  to  the  lateral  semicircular  canal 
and  called  the  prominentia  canalis  semicircularis  lateralis.  These  two  bulgings  form  the 
medial  boundary  of  the  recessus  epitympanicus  (see  below).  The  inferior  wall,  paries  jugularis, 
goes  over  gradually  into  the  anterior  and  posterior  walls;  it  is  sometimes  smooth,  sometimes 
studded  with  numerous  nitches,  cellulae  tympanicae,  separated  by  bony  spicules,  and  contains 
one  opening  of  the  canaliculus  tvmpanicus  (see  p.  14).  At  the  boundary  toward  the  posterior 
wall,  there  often  projects  an  irregular  nodule,  prominentia  styloidea  (see  Fig.  965),  which  corre¬ 
sponds  to  the  upper  end  of  the  proc.  styloideus.  The  wall  abuts  below  partly  on  the  fossa 
jugularis  and  varies  extraordinarily  in  thickness.  The  posterior  wall,  paries  mastoideus,  possesses 
below  many  cellulae  tympanicae  (see  above).  Just  near  the  sulcus  tvmpanicus  one  sees  in  it  a  fine 
opening,  the  apertura  tympanica  canaliculae  chordae  (see  Figs.  945,  947,  965  and  966),  and  at 
the  same  level,  farther  medianward,  a  small  wedge-shaped  elevation,  eminentia  pyramidalis . 
which,  at  its  tip,  possesses  a  small  opening  and  in  its  interior  an  elongated  cavity  (see  Fig.  961) 
for  the  m.  stapedius;  a  bony  spar  stretched  out  between  these  two  forms  the  lower  boundary  of 
a  depression,  sinus  posterior  (see  Figs.  952,  962  and  965) ;  following  upon  this  is  a  step-like 
place  in  the  upper  deepened'cartilaginous  surface  of  which,  fossa  incudis  (see  Figs.  948,  952,  962 
and  965),  the  crus  breve  incudis  is  attached  by  means  of  the  lig.  incudis  posterius.  The  portion 
of  the  tympanic  cavity  lying  above  this  receives  the  head  of  the  hammer  and  the  largest  part  of 
the  anvil.  It  is  called  the  recessus  epitympanicus  (see  Figs.  933,  940,  942,  946 — 948  and  952) 
and  reaches  forward  and  downward  as  far  as  the  prominentia  canalis  facialis,  upward  as  far 
as  the  tegmen  tympani;  concerning  its  lateral  and  median  walls  see  p.  833  and  above.  Its 
uppermost  portion,  which  extends  downward  between  the  lateral  wall  on  one  side,  the  capitulum 
mallei,  corpus  and  crus  breve  incudis  and  the  folds  of  mucous  membrane  stretched  out  from 
them  to  the  upper  and  anterior  walls  on  the  other  side  (see  also  p.  839)  ends  below  in  the 
form  of  a  blind  sack,  called  the  pars  cupularis  (see  Fig.  948),  over  the  lig.  mallei  anterius.  The 
recessus  epitympanicus  is  directly  continuous  behind  with  the  antrum  tympanicum,  a  larger 
cavity  roofed  in  above  by  the  tegmen  tympani;  it  forms  the  entrance  to  the  very  variable 
cellulae  mastoideae  (see  also  p.  11).  The  upper  wall  of  the  tympanic  cavity,  paries  tegmentalis 
(see  Figs.  952  and  966),  is  formed  by  the  tegmen  tympani  (see  p.  13)  and  is  slightly  rough.  The 
anterior  wall,  paries  caroticus  (see  Fig.  952),  is  bony  only  in  its  lower  portion,  where  it 
possesses  cellulae  tympanicae  and  the  openings  of  the  canaliculi  caroticotympanici  (see  p.  15). 
It  is  formed  by  a  bony  leaflet  of  variable  thickness  which  separate  it  from  the  ascending  part 
of  the  canalis  caroticus  (see  Figs.  831,  940,  941  and  961).  Its  upper  part  is  occupied  by  the 
ostium  tympanicum  tuhae  auditivae. 

Ossicula  auditus,  small  hones  of  the  ear  (see  Figs.  933,  940—952),  lie  in  the  upper 
part  of  the  tympanic  cavity,  are  articulated  with  one  another  and  form  a  chain  which  begins 
in  the  membrana  tympani  and  ends  in  the  fenestra  vestibuli.  They  show  considerable  individual 
variations.  (Development  see  p.  68.) 

1.  Malleus,  hammer  (see  Figs.  933,  942 — 949),  the  largest  of  them,  lies  farthest 
lateral  and  forward.  Its  upper  part,  capitulum  mallei,  head  of  hammer,  situated  in  the 

recessus  epitympanicus,  is  thick  and  club-shaped  and  presents  on  its  posterior  and  medial 

surfaces  an  elongated  approximately  saddle-shaped  articular  surface  for  the  corpus  incudis, 
which  encroaches  below  upon  a  toothlike  process,  tooth  or  cog  of  the  hammer.  The  head 
is  separated  by  a  constriction,  collum  mallei,  neck  of  the  hammer,  from  the  manubrium 
mallei,  handle  of  the  hammer;  the  latter  is  a  thin,  bony  rod,  oval  in  cross-section,  which  tapers 
off  toward  the  tip,  where  it  ends  like  a  spatula;  its  largest  cross-section  plane  is  perpendicular 
to  the  plane  of  the  membrana  tympani  with  the  middle  plate  of  which  the  handle  of  the 
hammer  is  fixed;  on  its  lateral  margin  it  has  a  cartilaginous  covering;  its  lateral  surface 

gives  rise  to  the  stria  malleolaris  (see  p.  829)  and  internally  it  is  covered  by  the  mucous 

membrane  of  the  tympanic  cavity.  With  the  head  of  the  hammer,  the  handle  forms  an  angle 
varying  according  to  race,  age  and  individual  (on  the  average  of  about  130°)  being  always 
somewhat  greater  on  the  right  than  on  the  left.  Its  angle  with  the  horizontal  plane  varies 
also,  and  amounts  on  the  average  on  the  right  to  about  50°,  on  the  left  to  45°.  Above  and 
laterally  the  handle  of  the  hammer  is  continued  into  the  small,  tapered  processus  lateralis, 
which  bulges  out  the  prominentia  malleolaris  of  the  tympanic  membrane.  From  the  anterior 
surface  of  the  neck,  there  passes  forward  the  thin  processus  anterior  [Folii]  which  appears 
longer  in  the  infant. 
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2.  Incus,  anvil  (see  also  Figs. 
942,  945  and  948),  has  approxi¬ 
mately  the  form  of  a  tooth  with 
two  roots.  To  the  crown  of  the 
tooth  corresponds  the  flattened  body, 
corpus  incudis;  on  its  free  basis  it 
presents  a  saddle-shaped  articular 
surface  which  encroaches  somewhat 
upon  a  ridge  on  the  lateral  surface, 
the  tooth  or  cog  of  the  anvil,  and 
serves  for  the  reception  of  the  head 
viewed  from  above.  Magn.:  6:1.  medial  view,  of  the  hammer.  To  the  roots  of  the 

tooth  correspond  the  crus  breve  and 
crus  longum,  short  and  long  leg;  the  short  leg  is  thicker  and  plumper;  both  taper  out  toward 
their  tips  and  diverge  from  one  another  forming  an  angle  of  about  100°.  The  short  leg  is 
directed  horizontally  backward ;  its  tip  is  covered  with  cartilage  and  lies  in  the  fossa  incudis  (see 
p.  835).  The  long  one  runs  parallel  to  the  manubrium  mallei  and  lies  somewhat  medially  and  dor- 
sally  from  it.  On  the  medial  side  of  the  tip  of  the  long  leg  is  a  small  process,  processus  lenticularis. 

3.  Stapes,  stirrup  (see  also  Figs.  942,  944  and  952),  possesses  a  foot-plate ,  basis  stapedis, 
two  legs,  crus  ant&nus  and  posterius,  and  a  small  head,  capitulum  stapedis.  The  foot-plate 
fills  up  the  fenestra  vestibuli  nearly  completely,  is  flat  and  possesses  an  upper,  convex  and  a  lower, 
straight  or  slightly  concave  margin.  The  two  legs  are  hollowed  out  groove-like  on  their  con¬ 
cave  side,  and  are  of  approximately  equal  length;  the  anterior  is  finer  than  the  posterior  and 
less  markedly  curved;  the  latter  possesses  near  its  capitulum  a  small  rough  area  for  the 
insertion  of  the  m.  stapedius.  Between  the  legs  and  the  foot  plate  is  stretched  out  a  thin 
connective  tissue  membrane,  membrana  obturatoria  stapedis  (not  illustrated).  The  capitulum 
is  very  variable  and  presents  on  its  lateral  free  end  a  small  articular  surface  covered  with 
cartilage  for  the  processus  lenticularis.  The  plane  of  the  stirrup  lies  approximately  horizontally 
and  is  laterally  inclined  somewhat  downward  (see  Fig.  952). 
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952.  Medial  wall  of  the  right  tympanic  cavity, 

lateral  view.  Magnification:  5:1. 

The  small  bones  of  the  ear  are  united  with  one  another  by  joints,  articulationes  ossi- 
culorum  auditus,  namely  by  the  syndesmosis  incudomalleolaris  (see  Fig.  948)  between  the  head 
of  the  hammer  and  the  body  of  the  anvil,  the  articulatio  incudostapedia  between  the  processus 
lenticularis  of  the  anvil  and  the  capitulum  stapedis  and  the  syndesmosis  tympanostapedia 
between  the  cartilage-covered  margins  of  the  fenestra  vestibuli  and  the  basis  stapedis,  the  inter¬ 
space  of  which  is  filled  up  by  a  ligamentous  mass,  lig.  annulare  basis  stapedis  (not  illustrated). 

The  small  bones  of  the  ear  are  fastened  in  the  wall  of  the  tympanic  cavity  so  that  the 
manubrium  mallei  is  inserted  in  the  membrana  tympani  and  the  basis  stapedis  is  fastened  in 
the  fenestra  vestibuli;  in  addition  there  are  interosseous  ligaments,  ligamenta  ossiculorum  auditus: 

1.  Lig.  mallei  anterius  (see  Figs.  945  and  947),  in  the  plica  malleolaris  anterior,  from 
the  proc.  anterior  [FoliiJ  mallei,  ensheathing  it;  it  passes  into  the  fissura  petrotympanica  [Glaseri] 
and  goes  on  as  far  as  the  spina  angularis  of  the  sphenoid  bone. 

2.  Lig.  mallei  laterale  (see  Fig.  942),  diverging  from  the  neck  of  the  hammer  to  th‘e 
spinae  tympanicae  major  and  minor  and  to  the  margin  of  the  incisura  tympanica  [Rivini]. 

3.  Lig.  mallei  superius  (see  Figs.  942,  947  and  948),  variable,  from  the  roof  of  the 
recessus  epitympanicus  downward  to  the  upper  end  of  the  head  of  the  hammer. 

4.  Lig.  incudis  posterius  (see  Fig.  948)  passes  from  the  crus  breve  incudis  to  the  posterior 
wall  of  the  tympanic  cavity  and  fastens  the  former  in  the  fossa  incudis. 

5.  Lig.  incudis  superius  (see  Fig.  948)  from  the  roof  of  the  recessus  epitympanicus  downward 
to  the  corpus  incudis;  it  is  only  a  bridge  of  mucous  membrane  and  contains  no  ligamentous  fibres. 
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953.  Cartilage  of  the  right  Eustachian  tube, 

viewed  from  below. 

(The  processus  styloideus  has  been  cut  off  at  its  root.) 

Musculi  ossiculorum  auditus. 

1.  M.  tensor  tympani  (see  Figs.  933,  942,  945—948  and  952),  spindle-shaped,  bipinnate 
lies  in  the  semicanalis  m.  tensoris  tympani  (see  p.  13)  the  bony  wall  of  which  is  completed 
by  a  tough  connective  membrane.  It  arises  from  the  upper  surface  of  the  cartilago  tubae  auditivae 
and  from  the  walls  of  the  canal  (especially  the  upper).  The  rounded  tendon  bends  around, 
almost  at  a  right  angle,  at  the  proc.  cochleariformis,  passes  lateralward  through  the  tympanic 
cavity,  covered  by  mucous  membrane,  and  becomes  attached  to  the  handle  of  the  hammer  near 
the  neck  of  the  hammer.  It  draws  the  manubrium  mallei  medianward  and  stretches  the  mem- 
brana  tympani.  Innervation:  n.  tensoris  tympani  (Y). 

2.  M.  stapedius  (see  Figs.  831,  945  and  952),  pinnate,  fills  up  the  cavity  situated  in  the  emi- 
nentia  pyramidalis  (see  Fig.  961).  Its  tendon  appears  at  the  tip  of  the  eminentia  pyramidalis,  bends 
somewhat  downward  at  an  obtuse  angle  and,  covered  by  mucous  membrane,  passes  forward  and 
medianward  to  the  posterior  margin  of  the  capitulum  stapedis.  It  moves  the  posterior  end  of  the 
basis  stapedis  somewhat  inward,  the  anterior  end  more  strongly  outward.  Innervation: 
n.  stapedius  (VII). 

Tunica  mucosa  tympani,  mucous  membrane  of  the  tympanic  cavity  (see  Figs.  942,  946, 948 
and  952),  lines  the  surface  of  the  whole  tympanic  cavity,  of  the  cellulae  mastoideae,  of  the  small 
bones  of  the  ear,  of  the  membrana  tympani  (see  p.  831),  as  well  as  of  the  tendons  and  ligaments, 
as  a  thin  membrane  and  is  intimately  united  with  the  periosteum.  In  approaching  some  of 
these  structures,  duplicatures  or  folds,  plicae,  are  formed,  most  of  which  are  very  variable. 

The  most  constant  folds  are  the  following :  the  anterior  hammer  fold ,  plica  malleolaris 
anterior  (see  Figs.  946 — 948),  goes  off  from  the  membrana  tympani  between  the  spina  tympanica 
major  and  the  manubrium  mallei,  ensheaths  the  proc.  anterior  [Folii]  mallei,  the  lig.  mallei 
anterius,  and  the  anterior  part  of  the  chorda  tympani,  and  ends  in  a  free  concave  margin; 
the  pocket  ending  blind  above,  situated  between  it  and  the  membrana  tympani.  is  called  the 
anterior  pocket  of  the  membrana  tympani,  recessus  membranae  tympani  anterior.  The 
larger ,  posterior  hammer  fold ,  plica  malleolaris  posterior  (see  Fig.  948),  goes  off  from  the 
membrana  tympani  between  the  spina  tympanica  minor  and  the  manubrium  mallei,  is  fastened 
behind  to  the  uppermost  part  of  the  sulcus  tympanicus,  encloses  below  the  posterior  part  of 
the  chorda  tympani  and  ends  with  a  free  concave  margin. 
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Tunica  mucosa  tympani 
(continued)  (see  Figs.  942,  948 
and  952).  Between  the  posterior 
hammer  fold  and  the  membraua 
tympani  lies  the  posterior  pocket 
of  the  membrana  tympani  ,  re- 
cessus  membranae  tympani  poste¬ 
rior.  It  ends  blind  above  or  is 
continued  above  directly  into  the 
upper  pocket  of  the  membrana 
tympani,  recessus  membranae 
tympani  superior  (see  Fig.  942), 
enclosed  by  the  pars  flaccida  of 
the  membrana  tympani,  the  lig. 
mallei  laterale  as  well  as  the 
collum  and  proc.  lateralis  mallei; 
the  pocket  may  also  open  inward 

through  a  special  foramen.  From  the  roof  of  the  recessus  epitympauicus  a  vertical  fold, 
plica  incudis  (not  illustrated),  descends  to  the  corpus  and  crus  breve  incudis  and  a  similar 
fold  goes  from  the  head  of  the  hammer  to  the  anterior  wall;  they  help  to  form  the  medial 
wall  of  the  pars  cupularis  of  the  recessus  epitympanicus  (see  p.  835).  The  plica  stapedis  (see 
Fig.  952)  ensheaths  the  whole  stirrup  along  with  the  membrana  obturatoria  stapedis  and  tbe 
tendon  of  the  m.  stapedius  and  often  stretches  out  also  to  the  posterior  wall  of  the  tympanic 
cavity.  Over  the  fenestra  cochleae  the  mucous  membrane,  as  it  passes,  helps  to  form  the 
membrana  tympani  secundaria  (see  p.  854). 
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958  and  959.  Corrosion  preparation  of  the  right 
bony  labyrinth  of  the  ear.  Magnification :  6:1. 

Tuba  auditiva  [Eustachii] ,  ear  trumpet,  Eustachian  tube  (see  Figs.  596,  600 — 604 
933,  941,  942,  948  and  952 — 957),  unites  the  tympanic  cavity  with  the  pharynx,  runs  in  general 
obliquely  forward  medially  and  downward  and  divides  into  a  lateral  shorter  bony  part  and  a 
medial  longer  cartilaginous  part.  These  form  with  one  another  a  large  obtuse  angle  open  below, 
the  vertex  of  which  corresponds  to  the  narrowest  part  of  the  lumen,  the  isthmus  tubae  auditivae. 

The  bony  part,  pars  ossea  tubae  auditivae,  begins  in  the  anterior  wall  of  the  tympanic 
cavity  (see  p.  835)  with  the  oblong-oval  ostium  tympanicum  tubae  auditivae  and  includes 
the  semicanalis  tubae  auditivae  (see  p.  13).  Its  lumen  narrows  median  ward  and  is  approxi¬ 
mately  triangular;  the  upper  wall  is  formed  by  the  tegmen  tympani. 
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960.  Position  of  the  right  bony  labyrinth 

of  the  ear  in  the  skull,  viewed  from  above. 

(The  temporal  bone  is  considered  transparent  and  the  labyrinth  drawn  in  from  a  corrosion  preparation.) 

Tuba  auditiva  (continued)  (see  Figs.  596, 600 — 604, 933, 941, 942, 948  and  952 — 957).  The 
medial  wall  of  the  bony  part  is  formed  partly  by  the  septum  canalis  musculotubarii  and  its 
connective  tissue  supplement  (see  p.  838),  partly  by  the  continuation  of  the  medial  wall  of  the 
tympanic  cavity  and  lies  laterally  very  close  to  the  canalis  caroticus  (see  also  Fig.  968).  The 
lateral  wall  is  shorter  than  the  others  and  consists  of  the  pars  tympanica  of  the  temporal  hone; 
the  lower  boundary  is  groove-like  and  near  the  tympanic  cavity  presents  several  variably  developed 
small  evaginations,  cellulae  pneumaticae  tubarii. 

The  cartilaginous  part,  pars  cartilaginea  tubae  auditivae,  reaches  as  far  as  the  ostium 
pkaryngeum  tubae  auditivae  (see  p.  523),  its  form  being  essentially  determined  by  the  cartilago 
tubae  auditivae  which  consists  partly  of  hyaline,  partly  of  elastic  cartilage.  This  together  with 
the  broad  plate,  lamina  [cartilaginis]  medialis,  which  is  somewhat  thickened  below,  forms  the 
whole  posterior,  medial  wall,  and  together  with  the  narrow,  upper  continuation  of  the  former,  bent 
around  sharply  downward,  the  lamina  [cartilaginis]  lateralis,  forms  the  upper  part  of  the 
anterior,  lateral  wall ;  the  cartilage  directly  adjoins  the  bone  of  the  pars  ossea  and  laterally  is 
somewhat  longer,  since  there  the  bone  stops  sooner  (vide  supra).  The  upper  edge  of  the  cartilage 
is  united  firmly  along  and  under  the  fissura  sphenopetrosa  with  the  fibrocartilago  basalis,  the 
lateral  plate  adjoins  laterally  the  sulcus  tubae  auditivae  oss.  sphenoidalis  and  medially  the  posterior 
margin  of  the  proc.  pterygoideus.  The  lateral  wall  is  formed  beneath  the  lamina  lateralis  by 
the  fibrous  lamina  membranacea.  From  it  and  the  lamina  lateralis  arise  fibres  of  the  m.  tensor 
veli  palatini  (see  p.  524).  The  whole  inner  surface  of  the  Eustachian  tube  is  lined  by  mucous 
membrane,  tunica  mucosa.  This  is  very  thin  in  the  bony  part;  in  the  cartilaginous  part  it 
is  thicker  and  contains  numerous  mucous  glands,  glandulae  mucosae,  and  various  lymph 
nodules,  noduli  lymphatici  tubarii.  The  lumen  of  the  cartilaginous  part  is  slit- like  and  in 
the  middle  of  its  length  is  closed  when  the  velum  palatinum  is  loose. 
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Right  vestibule  and  semicircular  canals  in  the 
macerated  bone,  open  from  the  outside.  Magn.:  5:1. 

(In  addition  the  canales  caroticus  and  facialis,  as  well  as  the  cavity  for  the  m.  stapedius  have 

been  opened  up.) 


Auris  interna ,  internal  ear ,  consists  of  a  hollow  space  in  the  bone,  the  bony 
labyrinth,  labyrinthus  osseus,  and  the  membranous  labyrinth,  labyrinthus  membranaceus, 
surrounded  by  it. 

Labyrinthus  osseus,  bony  labyrinth  (see  also  Figs.  958 — 960  and  962 — 970),  lies  within 
,  the  pars  petrosa  oss.  temporalis,  lateralward  adjoins  the  paries  labyrinthicus  of  the  tympanic 
cavity,  medianward  the  floor  of  the  meatus  acusticus  internus,  being  connected  through  the 
latter  with  the  skull  cavity.  It  is  surrounded  by  a  very  hard  layer  of  hone,  2 — 3  mm  thick, 
the  bony  labyrinthine  capsule  (see  Figs.  965  and  968),  which  in  the  fetus  and  new-born  in  many 
places  reaches  the  surface  of  the  pars  petrosa,  in  others  is  separated  by  spongy  bony  substance 
distinctly  from  the  rest  of  the  bony  mass  of  the  pyramid  of  the  temporal  bone,  while  in  the 
adult  it  lies  more  in  the  interior  and  is  in  large  part  fused  with  the  compact  bony  substance 
of  the  neighborhood.  The  bony  labyrinth  is  almost  as  large  in  the  new-born  as  in  the  adult. 
It  surrounds  a  system  of  cavities  in  which  three  parts  may  be  distinguished:  a  middle,  the 
vestibule,  a  medial,  anterior,  the  cochlea,  and  a  lateral,  posterior,  the  three  semicircular  canals. 
The  bony  labyrinth  has  a  maximal  length  of  about  20  mm  aifd  lies  approximately  parallel 
to  the  posterior  surface  of  the  pyramid  of  the  temporal  bone;  thus  situated  the  cochlea 
lies  in  front  medially  and  below,  the  semicircular  canals  behind  laterally  and  above..  The 
basis  of  the  cochlea  adjoining  the  meatus  acusticus  internus  is  directed  parallel  to  the  plane 
of  the  posterior  semicircular  canal;  both  run  approximately  vertically  and  form  an  angle  of  45° 
with  the  median  plane,  as  does  the  plane  of  the  superior  semicircular  canal  which  stands 
perpendicular  to  both;  the  meatus  acusticus  internus  is  directed  nearly  horizontally  and  frontally. 
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962.  Right  cochlea  in  the 
from  the  outside. 


Scala  tympani 

macerated  bone  open 

Magnification :  5:1. 


(The  canalis  caroticus  has  been  laid  open;  a  fine  probe  has  been  passed  through  the  fenestra 

cochleae.) 


The  vestibule,  vestibulum  (see  Figs.  958,  959,  961  and  965 — 967),  is  a  small  oval  cavity, 
the  wall  of  which  is  almost  everywhere  smooth.  Its  medial  wall  (see  Figs.  961,  965  and  967)  helps 
in  its  anterior  part  at  the  same  time  to  form  the  fundus  meatus  acustici  interni,  namely  the 
part  of  the  same  occupied  by  the  areae  vestibuläres.  On  it  (see  Fig.  967)  runs  a  delicate  ridge, 
crista  vestibuli.  which  begins  laterally  over  the  fenestra  vestibuli,  runs  at  first  obliquely  back¬ 
ward  and  downward,  but  then  straight  downward  and  marks  off  from  one  another  two  deepened 
areas  of  unequal  size.  The  posterior,  superior  elongated  oval  area,  recessus  ellipticus,  serves  for 
the  reception  of  the  utriculus  (see  p.  851)  and  contains  in  a  small  depression  the  apertura 
interna  aquaeductus  vestibuli  (see  p.  11).  The  anterior,  inferior  rounded  area,  recessus  sphaericus, 
receives  the  sacculus  (see  p.  852)  and  in  its  middle  contains  a  small,  perforated  area,  macula 
cribrosa  media ,  in  which  open  the  fine  foramina  of  the  area  vestibularis  inferior  (see  p.  850) 
and  the  n.  saccularis  (see  p.  728)  arrives  in  the  vestibule. 
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Fig.  965 


963.  Right  temporal 

bone,  viewed  from  in  front 
and  above,  after  removal  of 
the  anterior  part  of  the  squama 
temporalis, 


964.  Right  temporal 
bone,  viewed  from  above 
and  behind, 


giving  the  direction  of  the  sections  pictured  in  Figs.  965 — 968. 


The  vestibule,  vestibulum  (continued)  (see  Figs.  958,  959,  961,  962  and  965 — 967).  The 
crista  vestibuli  close  behind  and  over  the  fenestra  vestibuli  presents  a  variably  developed  prong, 
pyramis  vestibuli.  Upon  this  and  in  its  immediate  neighborhood  are  the  minute  openings 
which  correspond  to  the  foramina  of  the  area  vestibularis  superior  (see  p.  850)  and  serve  for 
the  passage  of  the  upper  branch  of  the  n.  vestibularis  (see  p.  727);  together  they  are  designated 
as  the  macula  cribrosa  superior.  Under  the  forked  posterior  end  of  the  crista  vestibuli  lies  a  small 
depressed  area,  recessus  cochlearis  (see  Figs.  965—967);  it  is  separated  behind  by  a  ridge 
from  the  opening  of  the  crus  ampullare  canalis  semicircularis  posterioris,  goes  forward  imme¬ 
diately  upon  the  beginning  of  the  lamina  spiralis  ossea  and  lamina  spiralis  secundaria  and 
receives  the  caecum  vestibuläre  of  the  ductus  cochlearis  (see  p.  853).  Close  behind  this  area, 
in  the  anterior  wall  of  the  ampulla  ossea  posterior  (see  Fig.  967),  a  small,  perforated  area, 
macula  cribrosa  inferior,  is  visible,  which  contains  the  openings  of  srÄall  canals  beginning 
in  the  foramen  singulare  (see  p.  850)  and  through  which  the  n.  ampullaris  posterior  (see  p.  728) 
arrives  in  the  vestibulum.  The  recessus  cochlearis  leads  median  ward  directly  into  the  vestibular 
opening  of  the  scala  vestibuli  cochleae  (see  p.  849)  which  occupies  the  lowermost  portion  of 
the  medial  wall  of  the  vestibule. 

The  vestibule  is  connected  in  the  macerated  bone  in  front  laterally  with  the  tympanic 
cavity  through  the  fenestra  vestibuli  (see  p.  834),  in  which  the  foot-plate  of  the  stirrup  is 
fastened  by  the  lig.  annulare  basis  stapedis.  Opening  into  the  vestibule  besides  are  the 
semicircular  canals,  the  five  mouths  of  which  are  so  distributed  over  the  lateral  and  inferior 
walls  (see  Fig.  966)  that  the  crus  ampullare  of  the  lateral  canal  opens  over  the  fenestra 
vestibuli  and  over  it  the  crus  ampullare  of  the  superior  semicircular  canal ;  behind  the  former  lies 
the  opening  of  its  crus  simplex  and  over  this  that  of  the  crus  commune,  and  in  the  posterior 
part  of  the  floor  the  opening  of  the  crus  ampullare  of  the  posterior  semicircular  canal  is  to 
be  found. 

Bony  semicircular  canals ,  canales  semicirculares  ossei  (see  also  Figs.  958 — 961  and 
965 — 967).  are  three  nearly  semicircular  curved  bony  tubes,  each  of  which  is  connected  at  two 
places  with  the  wall  of  the  vestibule.  They  lie  in  three  planes  nearly  perpendicular  to  one 
another  and  together  form  a  right-angled  corner  (see  Figs.  958 — 960).  In  detail,  however,  these  angles 
as  well  as  the  form,  length,  width  and  curvature  of  the  semicircular  canals  are  subject  to  fairly 
great  variations,  but  are  alike  on  the  right  and  the  left  side  of  the  same  individuals.  The  shortest 
of  them,  canalis  semicircularis  lateralis,  is  directed  lateral  and  backward,  adjoins  lateralward 
and  forward  the  recessus  epitympanicus  and  there  causes  the  prominentia  canalis  semicircularis 
lateralis;  it  does  not  lie  exactly  in  a  („horizontal”)  plane  drawn  through  the  lowest  points  of 
both  infraorbital  margins  and  the  highest  points  of  both  ear-openings  but  forms  with  it  an 
angle  of  about  24°,  open  lateralward,  dorsalward  and  downward. 
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965.  Transversal  section  through  the  right  tem¬ 
poral  bone,  lower  half,  viewed  from  above.  Magnification:  5:1. 

Concerning  the  direction  of  the  section  see  Figs.  963  and  964. 

(The  crus  commune,  which  was  not  struck  by  the  section,  has  been  subsequently  opened.) 

Bony  semicircular  canals  (continued)  (see  Figs.  958 — 961,  966  and  967).  The  two 
other  semicircular  canals  run  in  approximately  vertical  planes  (see  p.  842);  one  of  them,  canalis 
semicircularis  superior,  stands  at  right  angles  to  the  axis  of  the  pyramid  of  the  temporal 
bone,  and  usually  gives  rise  on  its  facies  anterior  to  the  projecting  eminentia  arcuata,  the  other, 
the  longest  of  all,  canalis  semicircularis  posterior,  lies  nearly  parallel  to  the  facies  posterior 
pyramidis  and  goes  above  and  below  considerably  beyond  the  plane  of  the  lateral  semicircular 
canal.  Each  of  them  deviates  in  part  somewhat  from  its  plane  and  so  presents  a  slight 
“surface  curvature’’ ;  the  posterior  and  superior,  viewed  from  the  side,  appear  slightly  S-shaped, 
the  horizontal  curved  so  as  to  be  slightly  C-shaped.  The  lumen  of  each  semicircular  canal 
has  the  form  of  an  ellipse  the  largest  diameter  of  which  falls  in  the  plane  of  the  canal ;  it  is 
largest  (measured  at  the  vertex  of  the  semicircular  canal)  in  the  posterior  canal ,  smallest  in 
the  superior. 
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966.  Vertical  section  through  the  right  temporal 

bone,  lateral  portion  viewed  from  the  medial  side. 

Magnification :  5:1. 

(For  the  corresponding  medial  portion  see  Fig.  967.)  Concerning  the  direction  of  the  section 

see  Figs.  963  and  964. 

Bony  semicircular  canals  (continued)  (see  also  Figs.  958 — 961,  965  and  967).  One  of  the 
two  ends  of  each  semicircular  canal  presents  a  flask-like  dilatation,  ampulla  ossea;  the  corre¬ 
sponding  limb  of  the  semicircular  canal  is  called  the  crus  ampullare,  the  other  non-dilated  one, 
the  crus  simplex.  The  ampullae  osseae  vary  somewhat  in  length  and  width,  that  of  the  lateral 
semicircular  canal,  ampulla  ossea  lateralis,  and  that  of  the  superior  semicircular  canal,  ampulla 
ossea  superior,  lie  at  their  lateral  ends,,  that  of  the  posterior  semicircular  canal,  ampulla  ossea 
posterior,  at  its  inferior  end.  The  two  ends  of  the  lateral  semicircular  canal  open  separately 
into  the  vestibule:  the  same  is  also  true  of  the  crura  ampnllaria  of  the  posterior  and  of  the 
superior  semicircular  canal,  the  former  on  the  lower  wall,  the  latter  close  to  the  upper  wall 
of  the  vestibulum.  The  simple  limbs  of  the  superior  and  posterior  semicircular  canals  unite 
on  the  contrary  to  form  a  common  round  limb,  crus  commune,  3 1/2 — 4  mm  long,  which  forms 
an  angle  of  40 — 50°  with  the  horizontal  plane  (see  p.  844)  and  opens  directly  behind  and 
over  the  crus  simplex  of  the  lateral  semicircular  canal  into  the  vestibule. 
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967.  Vertical  section  through  the  right  temporal 

bone,  medial  portion,  viewed  from  the  lateral  side.  Magnification:  5:1. 

(The  corresponding  lateral  portion  is  shown  in  Fig.  966.) 

Concerning  the  direction  of  the  section  see  Figs.  963  and  964. 

The  snail,  cochlea  (see  also  Figs.  958 — 962,  965,  968  and  969),  is  .a  low  cone 
formed  of  hard  bony  substance,  its  axis  being  placed  horizontally;  its  base,  basis  cochleae 
(see  also  p.  842),  is  directed  toward  the  anterior  part  of  the  fundus  meatus  acustici  interni,  it6 
blunt  apex,  cupula,  toward  the  semicanalis  m.  tensoris  tympmi;  its  inferior,  anterior  wall 
directly  adjoins  the  rectangular  curvature  of  the  canalis  caroticus  in  the  temporal  bone.  In 
its  interior  it  contains  a  spirally  wound  canal,  canalis  spiralis  cochleae,  which  begins  in  the 
anterior  and  lowest  portion  of  the  vestibule  (see  p.  844)  and  at  the  fenestra  cochleae,  and  ends 
blind  at  the  apex.  The  canalis  spiralis  cochleae  is  on  the  average  37.5  mm  long,  runs 
from  its  beginning  in  the  vestibule  at  first  curved  somewhat  downward,  medial  from  the 
promontorium,  forward  and  medianward  as  far  as  the  canalis  caroticus  (see  Fig.  962),  there 
bends  around  upward  and  curls  up  on  itself  first  loosely,  then  more  closely,  in  the  form  of 
a  spiral,  so  that  usually  2%  turns  arise,  called  the  basal  turn,  the  middle  turn  and  the 
apical  turn;  these  turns  do  not  lie  in  one  plane,  but  each  subsequent  one  becomes  elevated 
laterally  over  the  preceding  and  is  at  the  same  time  more  markedly  curved  than  it  (see  Figs.  958 
and  962);  the  cupula  is  formed  by  the  blind  end  and  the  last  portion  of  the  third  turn. 
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968.  Vertical  section  through  the  right  cochlea, 

medial  portion  «viewed  from  the  lateral  side.  Magnification :  6:1. 

Concerning  the  direction  of  the  section  see  Figs.  963  and  964. 

Cochlea  (continued)  (see  also  Figs.  958 — 962,  965 — 967  and  969).  The  axial  space  of 
the  cochlea  around  which  the  canalis  spiralis  is  coiled  consists  of  spongy  bone-substance  and 
is  called  the  modiolus  (spindle);  this  represents  at  the  same  time  the  inner  wall  of  the  canal; 
the  outer  wall  of  the  canal  is  formed  by  the  compact  bony  capsule  of  the  labyrinth  (see  p.  842) 
and  is  connected  with  the  spindle  by  thin  lamellae  of  bone,  which  at  the  same  time  form  the 
septa  between  the  neighboring  turns.  The  modiolus  is  hollowed  out  on  that  surface  which  is 
turned  toward  the  fundus  meatus  acustici  interni,  basis  modioli,  almost  as  far  as  half  the  height 
of  the  first  turn  and  there  forms  the  floor  of  the  area  cochleae  (see  p.  850).  The  spindle  is 
perforated  by  one  larger  or  several  smaller  canals,  canales  longitudinales  modioli,  running 
parallel  to  the  axis.  At  the  apex  the  spindle  goes  over  into  a  thin,  compact  bony  layer,  lamina 
modioli  (see  also  Figs.  962,  965  and  969),  around  which  the  end  of  the  apical  turn  curves; 
the  lamina  modioli  ends  by  a  concave  margin,  is  attached  to  the  cupula  and  goes  over  directly 
into  the  septum  between  the  second  and  the  third  turn.  The  diameters  of  the  lumen  of  the 
canalis  spiralis  cochleae  parallel  and  perpendicular  to  the  axis  of  the  modiolus  are  almost  equal 
(about  2  mm)  in  the  first  half  of  the  basal  turn;  in  the  second  half  of  the  basal  turn  and  in  the 
middle  turn,  the  height  (parallel  to  the  axis)  is  2  mm,  the  breadth  (perpendicular  to  the  axis) 
1.5  mm;  in  the  third  turn  the  height  quickly  diminishes  and  the  breadth  exceeds  it. 
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969.  Cupula  of  the  right  bony  chochlea,  opened, 

viewed  from  the  outside.  Magnification:  15:1. 

Cochlea  (continued)  (see  also  Figs.  958 — 962  and  965 — 968).  Springing  out  from  the  spindle 
is  a  delicate  bony  plate,  lamina  spiralis  ossea,  bony  spiral  layer,  midway  between  two  septa, 
for  some  distance  into  the  lumen  of  the  canalis  spiralis ;  it  divides  this  incompletely  into  the 
scala  vestibuli,  vestibular  staircase,  turned  toward  the  cupula,  and  the  scala  tympani,  tympanic 
staircase,  nearer  the  base  of  the  cochlea,  the  two  becoming  completely  separated  by  the  inter¬ 
position  of  the  membranous  cochlear  canal.  The  spiral  layer  as  well  as  the  vestibular  and  tympanic 
staircases  run  along  the  whole  canalis  spiralis  and  are  therefore  also  turned  in  a  spiral.  In 
the  region  of  the  basal  turn  the  scala  tympani  is  wider  than  the  scala  vestibuli;  in  the  middle 
and  apical  turn  the  reverse  is  true.  The  breadth  of  the  spiral  layer  corresponds  approximately 
to  half  the  breadth  of  the  canalis  spiralis  cochleae  (see  p.  848)  and  accordingly  diminishes  some¬ 
what  from  the  base  toward  the  apex;  at  the  beginning  of  the  third  turn,  the  spiral  layer 
becomes  separated  from  the  modiolus  and  ends  in  a  free  projecting  process,  hamulus  laminae 
spiralis,  ending  tapered  off;  between  the  concave  margin  of  the  latter,  the  lamina  modioli 
and  the  terminal  portion  of  the  ductus  cochlearis  (see  p.853),  a  round  opening,  helicotrema  (see  also 
Figs.  972  and  974),  forms  the  sole  connection  between  the  scala  vestibuli  and  scala  tympani 
which  are  otherwise  separated  from  one  another  by  the  ductus  cochlearis.  Along  the  attach¬ 
ment  of  the  lamina  spiralis  ossea  in  the  modiolus  runs  a  triangular  canal,  canalis  spiralis 
modioli,  for  the  ganglion  spirale  n.  cochlearis.  The  lamina  spiralis  ossea  begins  directly  lateral 
from  and  in  front  of  the  recessus  cochlearis  of  the  vestibule  (see  Figs.  962,  965  and  967)  as  a  broad 
plate  and  goes  over  there  behind  into  a  smaller,  similarly  formed  bony  platelet,  lamina  spiralis 
secundaria,  which  runs  at  first  separated  from  it  by  a  narrow,  then  by  a  broader  slit,  on  the 
inferior  surface  of  the  first  half  of  the  basal  turn  (see  also  Figs.  959,  962,  965,  967  and  968), 
becoming  gradually  lower  as  it  goes  and  finally  vanishing.  Only  the  space  situated  lateral 
(toward  the  apex)  from  the  two  laminae  spirales,  the  scala  vestibuli,  opens  at  its  beginning  in 
the  vestibule;  the  medial  (toward  the  base)  of  them,  the  scala  tympani,  ends  there  blind  and  in  the 
macerated  bone  communicates  with  the  tympanic  cavity  through  the  fenestra  cochleae 
(see  p.  834),  but  is  otherwise  separated  from  it  by  the  membrana  tympani  secundaria;  in  this 
latter  blind-sack-like  portion  lies  the  internal  opening  of  the  canaliculus  cochleae  (see  p.  11). 
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970.  Right  internal  acoustic  canal,  viewed  from  the  medial 

side.  Magnification:  6:1. 

(The  upper,  posterior  and  inferior  walls  have  been  in  large  part  removed.) 

Meatus  acusticus  internus,  internal  acoustic  canal  (see  also  p.  11  and  Figs.  960,  965 
and  968),  is  a  short  canal  running  nearly  transversely  and  frontally,  the  lumen  of  which  varies 
individually  and  which  begins  medial  in  a  transversely  oval  opening,  porus  acusticus  internus, 
bounded  by  a  sharp  lateral  and  blunt  medial  margin;  the  lateral  end,  fundus  meatus  acustici 
interni,  floor  of  the  internal  acoustic  canal,  is  closed  by  a  bony  plate,  which  is  in  large 
part  also  the  medial  wall  of  the  vestibule  and  cochlea.  It  is  divided  into  an  upper  and  a 
lower  area  by  a  horizontal  sharp  ridge,  crista  transversa.  The  upper,  smaller  area,  in  an 
anterior  depression,  area  n.  facialis,  contains  the  internal  opening  of  the  canalis  facialis 
[Falloppii]  (see  p.  14)  and  in  a  posterior  funnel-shaped  depression,  area  vestibularis  superior, 
contains  several  delicate  openings  of  small  canals  which  conduct  the  branches  of  the  upper 
terminal  ramus  of  the  n.  vestibularis  (see  p.  727)  to  the  macula  cribrosa  superior  of  the  vestibule 
(see  p.  844).  The  lower,  larger  area  presents  in  front  a  rounded  depression,  area  cochleae,  in 
which  begins  a  broad,  spiral  band,  curved  like  the  cochlea,  of  variably-sized  openings,  tractus 
spiralis  foraminosus,  which  ends  in  the  lateral  part;  these  foramina  carry  the  bundles  of  the  n. 
cochlearis  directly  to  the  basal  turn  or  through  the  canales  longitudinales  modioli  to  the  middle 
and  apical  turns.  In  the  posterior  part  of  the  inferior  area,  close  below  the  crista  transversa, 
lies  an  area  with  small  openings,  area  vestibularis  inferior,  which  conducts  the  bundles  of 
the  n.  saccularis  (see  p.  728)  through  small  canaliculi  to  the  macula  cribrosa  media  of  the 
vestibule  (see  p.  843),  and  somewhat  medianward  and  behind  it  is  to  be  found  a  single,  larger 
opening,  foramen  singulare,  whence  the  n.  ampullaris  posterior  (see  p.  728)  passes  through 
a  longer,  delicate  canaliculus  to  the  macula  cribrosa  inferior  (see  p.  844). 
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971.  Scheme  of  the  right  bony  and  membranous 

labyrinth.  Magnification:  5:1. 

(The  perilymphatic  space  is  shown  in  white,  the  endolymphatic  in  red.  The  lateral  semicircular 

canal  it  not  shown.) 

Labyrinthus  membranaceus,  membranous  labyrinth  (see  also  Figs.  972 — 977),  is  a  system 
of  connective  tissue  tubes  which  contain  the  terminations  of  the  n.  acusticus,  lined  by  epithelium 
and  filled  by  a  clear  fluid,  endolympha ,  poor  in  albumen.  These  tubes  or  canals  all  com¬ 
municate  with  one  another  but  are  completely  shut  off  from  the  outside  and  lie  in  the  spaces 
of  the  bony  labyrinth,  the  forms  of  which  they  approximately  repeat.  Their  transverse  diameter 
is  everywhere  smaller  than  that  of  the  bony  canals  concerned,  and  there  remains  between  their 
delicate  wall  and  the  bone  a  system  of  communicating  spaces  which  are  lined  with  endo¬ 
thelium,  containing  a  clear,  somewhat  thinner  fluid,  perilympha ,  poor  in  albumen,  and  together 
are  known  as  the  spatium  perilymphaticum. 

In  the  vestibulum  the  membranous  labyrinth  is  formed  by  the  two  vestibular  saccules, 
the  utriculus  and  the  sacculus .  The  utriculus  (see  also  Figs.  972,  973  and  976)  is  an  approxi¬ 
mately  tube -shaped  vesicle  directed  from  above  and  in  front  downward  and  backward;  it  lies 
in  the  recessus  ellipticus  of  the  vestibule  (see  p.  843),  is  there  in  large  part  fairly  firmly 
attached  to  the  bone  by  connective  tissue,  and  by  the  bundles  of  the  n.  utricularis  emerging 
from  the  macula  cribrosa  superior,  but  otherwise  separated  by  perilymphatic  spaces  from  the 
wall  of  the  vestibule.  The  upper  slightly  constricted  part  presents  on  its  anterior,  lateral  sur¬ 
face  an  oval  thickened  place  of  a  whitish  color,  macula  acustica  ntriculi,  in  which  the  fibres 
of  the  n.  utricularis  (see  p.  727)  terminate. 

In  the  utriculus  open  the  three  membranous  semicircular  canals,  ductus  semicirculares, 
which  lie  in  the  three  bony  semicircular  canals,  correspond  to  them  exactly  in  arrangement 
and  course,  and  are  distinguished  accordingly  as  ductus  semicircularis  lateralis,  superior, 
posterior;  they  empty  by  five  openings  into  the  utriculus.  Each  membranous  semicircular  duct 
lies  eccentrically  on  the  convex  side  of  the  bony  canal,  and  its  diameter  is  only  one-third  of 
that  of  the  bony  canal;  the  perilymphatic  space  is  also  very  large  here  and  is  crossed  by 
single  strands  of  connective  tissue.  Corresponding  to  the  three  ampullae  osseae  there  are  also 
three  ampullae  membranaceae  in  the  membranous  ducts,  which  analogous  to  the  bony  ones 
are  designated  ampulla  membranacea  lateralis,  superior,  posterior;  they  represent  very  marked 
dilatations  of  the  membranous  ducts,  appear  sharp  and  large  on  the  concave  side  of  the  ducts 
and  much  more  completely  fill  up  their  bony  space;  each  of  them  presents  on  its  surface 
corresponding  to  the  convex  side  of  the  semicircular  canal  a  transverse  groove,  sulcus  ampullaris, 
in  which  the  n.  ampullaris  (seepp.  727  and  728)  enters,  and  a  sickle-shaped  ridge,  crista  ampullaris, 
projecting  thence  into  the  lumen. 
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972.  Right  membranous  labyrinth  of  an  adult, 

partially  exposed,  lateral  and  front  view.  Magnification:  5:1. 

(The  lateral  and  upper  portions  of  the  bony  capsule  of  the  labyrinth  have  been  removed  in  a  decal¬ 
cified  temporal  bone.  The  scala  vestibuli  has  been  opened  only  at  its  beginning  and  at  its  end.) 

Labyrinthus  membranaceus  (continued)  (see  also  Figs.  971  and  973 — 977).  The  sacculus  is 
a  flattened  oval  vesicle  with  its  long  diameter  vertically  placed ;  it  lies  in  the  recessus  sphaericus 
of  the  vestibule  (see  p.  843),  is  fairly  firmly  attached  to  the  bone  there  by  connective  tissue 
and  the  bundles  of  the  n.  saccularis  emerging  from  the  macula  cribrosa  media,  but  otherwise 
is  separated  from  the  walls  of  the  vestibule  by  a  large,  perilymphatic  space.  Its  lower  end 
narrows  gradually  to  become  the  ductus  reuniens  [Henseni] ,  a  delicate  duct,  0.5  mm  wide, 
1  mm  long,  connecting  the  sacculus  with  the  ductus  cochlearis  (see  p.  853).  On  the  medial, 
anterior  surface  of  the  sacculus  a  thickened  area,  macula  acustica  sacculi,  can  be  made  out 
in  which  the  fibres  of  the  n.  saccularis  (see  p.  728)  terminate.  The  sacculus  is  not  directly 
connected  with  the  utriculus,  but  only  indirectly  through  the  ductus  endolymphaticus ;  this 
arises  as  a  very  fine  canal  from  the  posterior  wall  of  the  sacculus.  receives  the  short  and  very 
fine  ductus  utriculosaccularis  which  goes  off  from  the  anterior,  medial  wall  of  the  utriculus, 
and  then  passes  through  the  aquaeductus  vestibuli  to  the  posterior  surface  of  the  pyramid  of 
the  temporal  bone ;  it  ends  there  in  a  flattened  caecal  dilatation,  saccus  endolymphaticus,  which 
is  situated  just  below  the  apertura  externa  aquaeductus  vestibuli  in  a  duplicature  of  the  dura 
mater  encephali  and  is  not  connected  with  the  surrounding  lymph  spaces. 
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973.  Right  membranous  labyrinth  of  an  adult, 

isolated,  medial  and  posterior  view.  Magnification:  5:1. 

Labyrinthus  membranaceus  (continued)  (see  also  Figs.  971, 972  and  974 — 977).  The  cochlear 
part  of  the  membranous  labyrinth  is  formed  by  the  ductus  cochlearis.  This  begins  in  the 
recessus  cochlearis  of  the  vestibule,  extends  within  the  canalis  spiralis  cochleae  as  a  narrow 
spirally  turned  duct  as  far  as  the  end  of  the  apical  turn  where  it  ends  blind ;  near  its  beginning 
it  is  united  with  the  sacculus  by  the  ductus  reuniens  [Hensenij  It  is  in  large  part  triangular 
in  cross-section  (see  Fig.  977).  Its  outer  wall  unites  with  the  thickened  periosteum  of  the  inner 
surface  of  the  cochlear  canal.  Its  wall  parallel  to  the  base  of  the  cochlea  runs  in  the  direction 
of  the  lamina  spiralis  ossea  from  its  free  margin  to  the  ligamentum  spirale  cochleae,  a  ridge¬ 
like  projection  of  the  periosteum  of  the  outer  wall;  it  consists  of  a  fibrous  plate  of  connective 
tissue,  lamina  basilaris,  and  supports  the  organon  spirale  [Cortii],  an  epithelial  structure  which 
contains  the  termination  of  the  fibres  of  the  n.  cochlearis  (see  p.  728).  The  third  wall,  membrana 
vestibularis  [Reissneri],  is  remarkably  thin,  arises  from  the  lamina  spiralis  ossea  near  its  free 
margin  and  passes  at  an  angle  of  approximately  45 0  to  the  outer  wall.  The  ductus  cochlearis 
thus  separates  two  perilymphatic  spaces  from  one  another,  of  which  that  near  the  membrana 
vestibularis  is  called  the  scala  vestibuli,  that  near  the  lamina  basilaris,  the  scala  tympani.  In 
the  apical  turn  (see  Fig.  974)  the  somewhat  flattened  ductus  cochlearis  projects  beyond  the 
hamulus  laminae  spiralis,  its  blind  end,  caecum  cupulare,  being  deposited  in  the  cupular  cavity 
of  the  apical  turn  and  so  helping  to  form  the  helicotrema  (see  p.  849).  The  beginning  of  the 
ductus  cochlearis  is  also  in  the  form  of  a  blind-sack,  and  projects  a  little  beyond  the  opening 
of  the  ductus  reuniens  [Henseni] ;  this  portion  is  called  the  caecum  vestibuläre  and  rests  in 
the  recessus  cochlearis  of  the  vestibule  (see  p.  844).  The  perilymphatic  space  communicates 
with  the  cavum  subarachnoideale  by  a  fine  canal,  ductus  per ilymphaticus ,  situated  in  the 
canaliculus  cochleae,  near  the  v.  canaliculi  cochleae. 
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974.  Cupula  of  the  right  cochlea, 

opened,  viewed  from  the  outside.  Magnification:  15:1. 
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975.  Right  membrana  tympani 

secundaria,  lateral  and  inferior  view. 
Magnification :  12:1. 


domains  of  the  semicircular  ducts  and  the  vestibular  saccules; 


The  fenestra  cochleae  is 
closed  by  a  thin  connective 
tissue  membrane,  membrana 
tympani  secundaria  ( acces¬ 
sory  ear-drum  membrane) 
(see  Fig.  975),  which  arises  on 
the  crista  fenestrae  cochleae 
(see  p.  835)  and  is  usually 
bulged  somewhat  into  the 
scala  tympani ;  its  latetal 
surface  is  covered  by  the 
mucous  membrane  of  the 
tympanic  cavity  which  is  con¬ 
tinued  upon  it  with  one  or 
several  folds. 

Blood  vessels  of  the 
internal  ear ,  vasa  auris 
internae  (see.  Figs.  976  and 
977).  The  single  afferent  vessel 
is  the  a.  auditiv  a  interna  (see 
also  p.  422)  which  enters  the 
internal  acoustic  meatus  along 
with  the  n.  acusticus ;  there  it 
divides  into  rami  vestibuläres 
and  the  ramus  cochleae.  The 
former  pass  with  the  single 
nerve  branches  to  the  saccu- 
lus,  utriculus  and  the  mem¬ 
branous  semicircular  canals, 
form  a  rich  vascular  net-work 
on  the  maculae  acusticae  and 
ampullae  membranaceae  and 
send  branches  to  the  lining 
of  the  spatium  perilymphati- 
cum;  one  of  these  branches 
goes  over  to  the  first  third 
of  the  basal  turn  and  anasto¬ 
moses  there  with  a  branch 
of  the  ramus  cochleae.  The 
ramus  cochleae  enters  the 
spindle ,  usually  sends  two 
branches  to  the  rest  of  the 
basal  turn,  and  by  its  ter¬ 
minal.  branch  supplies  the 
whole  middle  and  apical 
turn ;  these  branches  run  in 
the  modiolus  close  to  the 
origin  of  the  lamina  spiralis 
ossea  and  give  off  terminal 
branches  continuously:  1.  to 
the  ganglion  spirale  cochleae, 
2.  into  the  lamina  spiralis 
o^sea  as  far  as  the  organon 
spirale  [Cortii]  and  3.  in  the 
wall  of  the  scala  vestibuli  as 
far  as  the  lig.  spirale  cochleae. 
The  vv.  vestibuläres  collect 
the  blood  from  the  capillary 
they  form  in  largest  part  the 


delicate  v.  aquaeductus  vestibuli*  run  in  separate  canals  and  empty,  into  the  sinus  petrosus 
superior;  a  part  of  them  open  also  into  the  v.  canaliculi  cochleae  (see  p.  856).  The  capillary 
domain  of  the  lamina  spiralis  empties  its  blood  through  radial  vessels  in  the  vein  of  the 
spiral  lamina  which  runs  along  the  origin  of  the  lamina  spiralis  arid  empties  into  the  two 
spiral  veins  at  the  beginning  of  the  basal  turn. 
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976.  Blood  vessels  of 

the  labyrinth  of  the  right  ear,  somewhat  schematic,  viewed 


from  the  medial  side  (after  description  of  F.  Siebenmann). 
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Magnification :  about  6:1. 

(The  bony  capsule  has  been 
only  partly  removed  from  the 
cochlea.) 
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977.  Section  through  the  basal  and  middle  turns  of 

the  cochlea,  schematic  (after  F. Siebenmann).  Magnification:  about  18:1. 
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978.  Cartilages  of  the  external  nose,  dissected  out, 

viewed  from  the  right  and  in  front. 

Blood  vessels  of  the  internal  ear  (continued)  (see  Figs.  976  and  977).  The  veins 
from  the  capillary  region  of  the  lig.  spirale  cochleae,  from  that  of  the  ganglion  spirale  cochleae, 
and  partly  from  the  spiral  lamina  empty  in  the  region  of  the  basal  and  of  a  part  of  the  middle 
turn  into  the  posterior ,  otherwise  into  the  anterior  spiral  vein;  the  afferent  branches  sur¬ 
round  the  scala  tympani  but  in  part  also  run  along  with  the  arteries  in  the  wall  of  the  scala 
vestibuli.  The  spiral  veins  together  are  spoken  of  as  the  v.  spiralis  modioli,  and  each  of  them 
lies  on  the  basal  wall  of  the  scala  tympani  of  the  turn  of  the  cochlea  concerned;  they  both 
open  into  the  conspicuous  v.  canaliculi  cochleae  (see  p.  464).  From  the  vein  of  the  spiral  lamina 
as  well  as  from  the  spiral  veins  there  is  given  off  always  a  branch  into  the  internal  acoustic 
meatus,  there  to  enter  the  large  vv.  auditivae  intemae  (see  p.  462)  which  receive  tributaries 
mainly  from  the  n.  acusticus  and  the  walls  of  the  internal  acoustic  meatus. 

The  Organ  of  Smell ,  organon  olfactug,  lies  in  the  nose;  but  this  must  also  be 
regarded  as  belonging  to  the  organs  of  respiration,  the  initial  portion  of  which  it  forms. 

The  nose,  nasus,  consists  of  the  external  nose  and  the  nasal  cavity  with  its  acces¬ 
sory  cavities. 

The  external  nose,  nasus  externus  (see  also  Figs.  564  and  979 — 983),  has  the  shape  of 
an  irregular  three-sided  pyramid  which  is  connected  on  its  basal  surface,  basis  nasi,  with  the 
skeleton  of  the  face  and  at  its  margin  projects  from  the  region  of  the  upper  jaw.  The  upper 
narrow  end  which  joins  the  forehead  is  called  the  radix  nasi,  root  of  the  nose;  from  this  the 
dorsum  nasi,  back  of  the  nose,  passes  obliquely  downward  and  forward  to  the  tip  of  the  nose, 
apex  nasi.  The  lateral  surfaces  of  the  nose  are  fairly  straight  above;  below  they  are  more 
markedly  curved,  project  more  and  are  limited  laterally  by  a  sharp  groove;  this  part  is  movable 
and  corresponds  to  the  nasal  wings,  alae  nasi,  the  lower  free  margin  of  which,  margo  nasi, 
surrounds  the  nasal  openings,  nares;  the  latter  are  separated  from  one  another  by  the  most 
anterior,  movable  part  of  the  nasal  septum,  septum  mobile  nasi. 
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Cartilages  of  the  external  nose,  dissected  out, 


viewed  from  below. 

Nasus  extemu8  (continued)  (see 
also  Figs.  978  and  980 — 983).  The  frame¬ 
work  of  the  external  nose  is  formed  by 
the  nasal  bones  and  by  the  nasal  cartil¬ 
ages,  cartilagines  nasi,  which  consist  of 
hyaline  cartilage.  Both  are  partly  covered 
on  the  external  surface  by  the  nasal 
muscles,  and  by  the  external  skin,  while 
the  inner  surface  is  clothed  by  the  mucous 
membrane  of  the  nasal  cavity.  The  nasal 
bones  form  only  the  upper,  smaller  part 
of  the  external  nose ;  the  cartilaginous 
and  membranous  part  is  attached  directly 
to  the  apertura  piriformis  (see  p.  64)  and 
closes  this  completely  with  the  exception 
of  the  nares. 

The  cartilago  nasi  lateralis,  paired,  is  a  thin,  irregular  triangular  plate,  which  forms 
the  middle  part  of  the  lateral  wall.  Its  upper  margin  is  shoved  somewhat  behind  the  nasal 
hone  and  the  proc.  frontalis  maxillae  and  is  attached  to  this  by  tough  connective  tissue;  its 
inferior  margin  reaches  partly  as  far  as  the  cartilago  alaris  major;  its  medial  margin  fuses  on 
the  dorsum  nasi  partly  with  the  anterior  margin  of  the  cartilago  septi  nasi.  The  cartilago 
alaris  major,  paired,  is  especially  thin  and  of  uncommonly  variable  development.  It  consists 
of  two  curved  horse-shoe  plates  which  go  over  into  one  another  in  front  and  which  so  surround 
the  nares  that  the  broader  crus  laterale  may  help  to  form  the  nasal  wing  and  above  is  partly  in 
contact  with  the  cartilago'  lateralis  and  behind  with  a  narrow  thin  process  which  may  extend 
as  far  back  as  into  the  nasal  wing,  while  the  crus  mediale,  along  with  that  of  the  other  side 
passes  for  some  distance  backward  in  the  septum  mobile  nasi  and  unites  with  this  and  with 
the  cartilago  septi  loosely.  The  cartilagines  alares  tninores  are  small,  irregular  pieces  of 
cartilage  which  are  found  separated  from  the  preceding  in  a  variable  number  on  each  side  in 
the  posterior  part  of  the  nasal  wing.  The  name  cartilagines  sesamoideae  nasi  is  given  to 
one  or  two  very  small  pieces  of  cartilage  which  are  situated  on  each  side  between  the  cartilago 
lateralis  and  the  cartilago  alaris  major.  In  the  posterior  inferior  portion  of  the  nasal  wing 
is  a  region  of  variable  size  which  is  free  from  cartilage;  it  is  formed  by  a  duplicature  of  the 
skin  only. 

The  cartilago  septi  nasi,  septal  cartilage  (see  also  Figs.  978  and  980),  is  an  unpaired, 
median,  irregular  quadrilateral  plate  of  cartilage  which  forms  the  anterior  inferior  part  of  the 
nasal  septum  and  is  inserted  in  the  angle  between  the  lamina  perpendicularis  oss.  ethmoidalis 
and  the  vomer.  The  posterior  superior  margin  is  united  with  the  lamina  perpendicularis ;  the 
posterior  inferior  is  laid  in  the  groove  of  the  vomer  (see  p.  28)  and  on  the  anterior  part  of  the 
crista  nasalis  of  the  united  maxillae.  The  anterior  superior  margin  begins  above  behind  the  sutura 
internasalis  and  extends  forward  below  as  far  as  the  dorsum  nasi  between  the  two  cartilagines 
laterales,  uniting  with  both  above.  The  anterior  inferior  margin  forms  in  front  the  upper 
boundary  of  the  septum  mobile  nasi,  reaches  behind  somewhat  deeper  and  is  attached  there  to 
the  spina  nasalis  anterior.  From  the  posterior  angle  a  process  of  variable  height,  processus 
sphenoidalis  septi  cartilaginei ,  is  inserted  backward  and  upward  into  the  anterior  groove  of 
the  vomer  (see  p.  28),  between  it  and  the  lamina  perpendicularis  oss.  ethmoidalis,  sometimes 
extending  close  to  the  sphenoid  bone.  The  cartilage  of  the  septum  is,  like  the  bony  nasal 
septum  (see  p.  64),  partly  displaced  to  one  side  or  the  other.  The  cartilago  vomeronasalis  [Jacob- 
soni]  (see  Fig.  980)  is  a  small  strip  of  cartilage  which  lies  close  over  the  spina  nasalis  anterior 
on  each  side  of  the  cartilago  septi  nasi  (see  also  p.  859). 

The  external  skin  of  the  nose  is  very  thin,  is  fastened  above  to  the  subjacent  tissue 
by  looser  connective  tissue  free  from  fat,  and  to  the  nasal  wings  by  tough  connective  tissue. 
Its  hairs,  especially  toward  the  tip,  are  very  fine.  Its  sebaceous  glands,  especially  on  the 
posterior  part  of  the  nasal  wings  are  extraordinarily  large.  The  skin  is  reflected  at  the  nares 
upon  the  inner  surface  of  the  nose  and  at  the  Ihnen  nasi  gradually  goes  over  into  the  mucous 
membrane;  it  presents  for  some  distance  in  the  nares  sebaceous  glands  and  hairs  which  are 
here  called  the  vibrissae  and  which  may  reach  a  considerable  size. 
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980. 

Nasal  septum  without  the  mucous  membrane, 

viewed  from  the  left. 

(Figs.  980  and  981  come  from  the  same  preparation,  but  are  from  a  different  head  than 

that  used  in  Figs.  982  and  983.) 

The  nasal  cavity,  cavum  nasi  (see  ako  Figs.  76 — 78,  568,  600,  601  and  981 — 984), 
is  bounded  by  the  inner  surface  of  the  external  nose  and  by  bone  (see  p.  62).  It  opens 
in  front  through  the  nares ,  nasal  openings,  bordered  only  by  skin  and  situated  on  the 
inferior  surface  of  the  external  nose;  they  are  of  very  variable  form  and  are  somewhat  obliquely 
placed.  Behind,  the  nasal  cavity  communicates  with  the  pharynx  through  the  two  adjacent, 
quadrilateral  choanae  (see  p.  62).  It  is  divided  into  two  approximative  symmetrical  halves  by  the 
medianly-placed  nasal  septum,  septum  nasi,  which  usually  deviates  somewhat  to  one  side.  The 
upper  and  posterior  part  of  the  septum  is  bony  and  is  called  the  septum  nasi  osseum  (see  p.  64); 
the  anterior  part  is  formed  by  the  cartilago  septi  nasi  (see  p.  857)  and  is  called  the  septum 
cartilagineum ;  attached  to  this  in  front  and  below  is  the  septum  membranaceum  which  lies 
between  the  two  nares,  contains  the  crura  medialia  of  the  cartilagines  alares  majores  and  is 
also  designated  the  septum  mobile  nasi  (see  p.  856). 

The  walls  of  the  nasal  cavity  are  lined  by  mucous  membrane,  membrana  mucosa  nasi. 
This  is  of  fairly  even  thickness  and  is  markedly  thicker  only  upon  the  middle  and  inferior 
turbinated  bones.  It  repeats  therefore  on  the  whole  the  form  of  the  nasal  cavity  and  its 
(cartilaginous  and  bony)  walls,  which  have  already  been  exactly  described  on  pp.  62 — 64,  the 
only  difference  being  that  the  air-containing  inner  spaces  are  more  or  less  narrowed. 
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981.  Nasal  septum  with  the  mucous  membrane 

intact,  viewed  from  the  left. 

(Figs.  980  and  981  have  been  taken  from  the  same  preparation,  though  from  another  head 

than  that  used  in  Figs.  982  and  983.) 

Nasal  cavity  (continued)  (see  also  Figs.  76— 78,568,  600,  601,  980  and  982—984).  The 
space,  which  is  enclosed  by  the  movable  nasal  wings  is  called  the  vestibule ,  vestibulum  nasi; 
it  is  marked  off  above  from  the  nasal  cavity  proper  by  a  distinct  ridge  on  the  lateral  wall, 
limen  nasi,  which  projects  from  the  upper  margin  of  the  cartilago  alaris  major. 

The  septum  nasi  is  evenly  covered  by  mucous  membrane.  A  little  above  the  spina 
nasalis  anterior  it  presents  very  often  a  fine  opening  which  leads  into  a  short  canal  ending 
blind  and  passing  backward  directly  upon  the  cartilago  septi,  the  organon  vomeronasale  [Jacob¬ 
soni];  this  with  the  cartilago  vomeronasalis  [Jacobsoni]  (see  p.  857)  forms  the  homologue  of  a 
larger  structure  constant  in  a  large  series  of  animals  to  which  (in  these  animals)  fibres  of  the 
nn.  olfactorii  can  be  followed.  Below  and  behind  this  opening  in  the  floor  of  the  nasal  cavity 
there  is  often  a  pin-point-like  opening  which  leads  into  a  canaliculus,  the  ductus  incisivus 
(not  illustrated);  this  enters  the  canalis  incisivus  and  usually  ends  blind,  though  it  may  open 
by  a  very  fine  unpaired  opening  upon  the  papilla  incisiva  of  the  palate  (see  p.  517);  it  is  the 
rudiment  of  Stenson's  passage,  so  well  developed  in  many  mammals. 

The  narrow  superior  and  the  broad  inferior  walls  are  covered  by  smooth 
mucous  membrane. 
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982.  Right  wall  of  the  nasal  cavity  with  the 
mucous  membrane,  viewed  from  the  left. 

(Figs.  982  and  983  are  from  the  same  preparation  though  from  another  head  than  Figs.  980 

and  981.) 

Nasal  cavity  (continued)  (see  also  Figs.  76 — 78,  568,  600,  601,  980,  981,  983  and 
984).  The  lateral  wall  presents  free  turbinated  bones,  nasal  mussels  (usually  four,  sometimes 
three),  concha  nasalis  inferior,  media,  superior,  suprema,  and  also  below  each  and  lateral  from  it 
(see  also  Fig.  568)  the  corresponding  nasal  meatus,  meatus  nasi  inferior,  medius ,  superior 
and  recessus  sphenoethmoidalis  (see  pp.  62  and  63).  The  inferior  concha  arises  in  front  very 
gradually  from  the  wall;  it  and  the  lower  meatus  are  longest,  the  upper  concha  and  upper 
meatus  shortest.  The  middle  concha  hangs  down  valve-like  from  its  insertion  for  quite  a  distance 
(especially  in  front)  and  ends  in  front  in  an  approximately  vertically-placed  free  margin  from  the 
upper  end  of  which  extending  downward  in  a  curve  is  a  small  ridge,  agger  nasi ;  this  bounds 
from  above  a  slightly  depressed  area,  atrium  meatus  medii,  which  reaches  below  as  far  as  the 
upper  margin  of  the  inferior  nasal  concha  and  gradually  goes  over  backward  into  the  middle 
meatus.  The  narrow  space  situated  between  the  agger  nasi  and  the  inner  dorsum  of  the  nose 
and  which  extends  obliquely  upward  and  backward  as  far  as  the  upper  wall  of  the  nasal  cavity 
is  called  the  carina  nasi.  Concerning  the  recessus  sphenoethmoidalis  and  meatus  nasi  com¬ 
munis  see  pp.  62  and  63.  The  meatus  nasopharyngeus  (see  also  p.  62)  is  in  the  nasal . 
cavity,  covered  by  mucous  membrane,  bounded  lateralward  by  a  narrow  groove  situated 
behind  the  posterior  end  of  the  middle  and  inferior  conchae;  dorsalward  from  this  is  the  labium 
anterius  of  the  ostium  pharyngeum  tubae  auditivae  (see  p.  523)  and  an  elevation,  plica  salpingo- 
palatina,  which  passes  to  the  soft  palate. 
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983.  Right  wall  of  the  nasal  cavity  with  the 
mucous  membrane  after  removal  of  the  middle 
and  inferior  conchae,  viewed  from  the  left. 

(Figs.  982  and  983  come  from  the  same  preparation  though  from  another  head  than 

Figs.  980  and  981.) 

Nasal  cavity  (continued)  (see  also  Figs.  76 — 78,  568,  600,  601,  980 — 982  and  984). 
The  essentials  concerning  the  accessory  cavities  of  the  nose,  sinus  paranasales ,  and  their 
communications  with  the  nasal  cavity  have  been  mentioned  on  pp.  6,  19,  23,  30  and  62.  The 
opening  of  the  sinus  frontalis  is  found  in  the  upper  part  of  the  infundibulum  ethmoidale.  The 
sinus  maxillaris  opens  also  usually  in  the  infundibulum  ethmoidale,  and  through  the  hiatus 
semilunaris  (see  p.  63)  in  the  middle  nasal  meatus;  sometimes  behind  and  below  this  main 
opening  an  accessory  opening  exists,  also  in  the  middle  meatus,  which  corresponds  to  the  spot 
free  from  hone,  situated  behind  the  proc.  uncinatus  (see  Fig.  77).  The  ductus  nasolacrimalis 
opens  in  the  inferior  nasal  meatus  (see  p.  822). 

The  nasal  mucous  membrane,  membrana  mucosa  nasi  (see  also  p.  858),  is  continuous 
in  front  with  the  skin  of  the  face  (see  p.  857),  at  the  choanae  with  the  mucous  membrane  of  the 
palate  and  of  the  pharynx.  In  the  nasal  cavity  proper,  it  is  firmly  attached  to  the  periosteum 
of  the  bone  and  to  the  perichondrium  of  the  cartilage,  and  is  studded  with  numerous 
glands,  glandulae  nasales.  It  presents  in  its  tela  submucosa  numerous  venous  networks,  which 
are  developed  to  form  very  thick  erectile  tissue  plexuses,  plexus  cavernosi  concharum,  on  the 
middle  and  inferior  conchae  and  are  the  cause  of  the  marked  thickness  of  the  mucous  mem¬ 
brane  in  these  places.  The  mucous  membrane  is  continued  into  all  the  accessory  cavities  and 
lines  their  walls  as  a  very  thin  membrane,  poor  in  glands. 
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984.  Extent  of  the  true  olfactory  mucous  mem¬ 
brane  (after  Effie  A.  Read). 

(The  nasal  septum  has  been  reflected  upward  and  the  regio  olfactoria  on  it  and  on  the  lateral 

wall  indicated  in  black.) 

Nasal  cavity  (continued)  (see  also  Figs.  980 — 983).  The  mucous  membrane  is  of  a 
reddish  color,  of  variable  shade.  A  large  region  of  the  concha  suprema  and  concha  superior 
and  a  corresponding  portion  of  the  septum  is  characterized  even  macroscopically  by  a  brownish 
color-tone;  it  is  at  the  same  time  somewhat  thicker,  contains  the  terminations  of  the  nn. 
olfactorii  in  an  especially  constructed  epithelium  and  is  called  the  regio  olfactoria;  it  is 
characterized  by  long  tube-like  glands,  glandulae  olfactoriae.  This  part  of  the  mucous  mem¬ 
brane  alone  can  be  designated  the  olfactory  organ,  organon  olfactus,  in  the  strict  sense. 
The  rest  of  the  mucous  membrane  is  distinguished  from  it  as  the  regio  respiratoria. 
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985.  Skin  ridges  and  papillae  in  the  sole  of  the 

foot.  Magnification :  8 : 1. 

(In  the  upper  part  the  epidermis  has  been  partly  macerated  off,  in  the  lower  part  completely.) 

The  external  skin,  integumentum 
commune,  an  external  sheath  for  the  body 
of  about  1.6  sq.  meters  in  extent,  covers  the 
whole  surface  and  at  the  opening  of  the 
respiratory,  digestive,  urinary  and  sexual 
passages,  goes  over  uninterruptedly  into  the 
mucous  membranes.  It  is  divisible  into  the 
skin  in  the  stricter  sense,  cutis,  and  its 
accessory  structures,  hairs ,  pili,  and  nails, 
ungues,  which  are  products  of  the  epidermis 
just  as  are  the  cutaneous  glands,  glandulae 
cutis,  which  are  situated  in  the  cutis. 

The  cutis  (see  Fig.  993)  consists  of 
two  parts  sharply  separable  from  one  an¬ 
other  in  their  development  and  in  their 
structure,  an  epithelial  part,  the  epidermis, 
scarf-skin,  and  a  part  consisting  essentially 
of  connective  tissue,  which  is  farther  subdivisible  into  the  corium,  leather  skin,  and  the  tela 
subcutanea,  subcutaneous  tissue. 

The  epidermis,  scarf-skin  (see  also  Fig.  993),  consists  of  a  lamellated  epithelium  and 
forms  the  external  visible  surface  of  the  skin;  it  covers  the  corium  directly  and  completely 
and  sinks  into  its  depressions.  Its  thickness  varies  in  different  individuals  and  is  also  very 
variable  in  the  same  individual;  in  the  sole  of  the  foot  it  measures  about  2  mm  in  depth, 
in  the  palm  of  the  hand  about  1  mm  and  elsewhere  varies  between  0.07  and  0.17  mm.  In 
white  races  the  epidermis  contains  a  little  pigment  (except  in  the  non-pigmented  albinos) ; 
in  colored  races  there  is  much  pigment. 
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986.  Papillae  of  the  skin 
of  the  sole  of  the  foot. 

Magnification:  21:1. 

(The  epidermis  has  been  completely  removed.) 
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987  and  988.  Ridges  and  sulci  in  the  skin  of 
the  volar  surface  of  a  finger  of  the  right  hand. 


obtained  by  impression. 

Natural  size.  Distal  part  of  Fig.  987,  magnified  4  times. 


The  corium,  leather  skin  (see  Figs.  985,  986,  993  and  994),  consists  of  a  close  plexus 
of  bundles  of  connective  tissue  along  with  elastic  fibres  and  smooth  muscle  fibres.  The  con¬ 
nective  tissue  bundles,  especially  in  the  deeper  layers,  are  usually  directed  only  a  little  obliquely 
toward  the  surface,  run  nearly  parallel  to  it  and  as  they  go  are  mterwoven  with  one  another 
as  in  straw-matting;  corresponding  to  the  permanent  or  often  repeated  tension  which  usually 
is  exerted  upon  them  from  their  surroundings,  certain  particular  directions  are  preferably 
followed  by  them  and  the  bundles  parallel  to  these  directions  are  more  tightly  stretched  than 
those  perpendicular  to  them;  accordingly  wounds  which  are  situated  in  the  direction  of  the 
tighter  stretching  gape  less  than  those  directed  perpendicular  to  it.  The  smooth  muscles  are 
found  usually  in  connection  with  the  hair  follicles,  but  may  be  spread  out  in  a  surface  as  in 
the  tunica  dartos ;  but  in  the  latter  case,  it  belongs  to  the  tela  subcutanea. 

The  thickness  of  the  corium  varies  according  to  race,  sex  (somewhat  thicker  in  the 
male  than  in  the  female),  age  (much  thinner  in  the  child  than  in  the  adult)  and  individually ; 
it  also  varies  in  the  same  body  in  different  places:  it  is  thinnest  in  the  eyelids  and  in  the 
genitalia  (0.3 — 0.6  mm),  thickest  on  the  back,  buttock,  palm  and  sole  (2 — 3  mm). 

The  surface  of  the  corium  turned  toward  the  epidermis  is  studded  by  microscopically 
small  thread-like  or  cone-like  processes,  papillae.  They,  together  with  the  more  superficial 
layer  of  the  corium  from  which  they  project,  are  spoken  of  as  the  corpus  papillare  and  consist 
of  especially  closely  interwoven  fine  connective  tissue  fibres ;  the  other,  larger  part  of  the  corium 
which  is  more  loosely  woven  of  coarser  bundles  is  called  the  tunica  propria.  The  papillae 
in  different  parts  of  the  body  are  of  different  length,  form  and  frequency ;  they  are  absent  only 
in  a  few  places  (forehead,  external  ear,  perineum,  parts  of  the  scrotum  and  of  the  axilla) ;  the 
longest  (0.1 — 0.2  mm)  are  found  in  the  palm  and  sole. 
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989  and  990.  Skin  sulci  and  cutaneous  areals  on 
the  surface  of  the  back  of  the  left  hand  (ulnar  portion), 

obtained  by  impression. 


Natural  size. 


The  area  in  the  bracket  in  Fig.  989  is  here  shown  magnified 

4  times. 


(The  hairs  were  shaved  off  before  the  impression  was  taken ;  they  emerge  in  the  middle  of  the 
stellate  white  figures  distinctly  visible  especially  in  the  proximalpart  of  Fig.  989.) 


The  papillae  (continued)  (see  also  Figs.  985 — 988  and  992 — 994)  project  into  the  lower 
layers  of  the  epidermis  and  very  often  cause  corresponding  smaller  hillock-like  projections  on 
the  surface  of  the  epidermis.  When  this  is  not  the  case,  the  surface  of  the  epidermis  looks 
smooth  and  the  presence  of  the  papillae  appears  first  on  cross-section.  In  other  cases  even 
on  the  free  surface  a  delicate  marking  can  be  seen  which  depends  upon  the  fine  cutaneous 
sulci,  sulci  cutis,  and  the  groups  of  papillae  projecting  slightly  above  the  surface  situated 
between  them.  This  marking  is  very  variable  in  different  parts  of  the  body,  and  in  part  also 
shows  great  individual  variation  (especially  in  the  fingers).  In  the  palm  and  the  fingers,  in 
the  sole  of  the  foot  and  in  the  toes  the  papillae  are  arranged  in  rows,  but  the  epidermis 
does  not  sink  in  near  each  one  of  them  but  forms  small  wall-like  cutaneous  ridges ,  cristae 
cutis,  of  which  each  regularly  covers  over  two  rows  of  papillae  and  is  separated  from  the 
next  by  a  groove-like  cutaneous  sulcus  (see  above);  the  sweat  glands  open  at  the  top  of 
these  cutaneous  ridges  and  enter  into  the  corpus  papillare  in  the  groove  between  the  two 
corresponding  rows  of  papillae. 
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992.  Fingernail 
and  bed  of  nail, 

viewed  from  the  dorsal 
surface. 

(The  left  half  of  the  nail  has 
been  removed.) 


The  tela  subcutanea,  subcutaneous  tissue  (see  Tig.  930),  is  not  sharply  separated  from 
the  corium  but  passes  out  of  it  without  sharp  limit;  it  is  distinguishable  from  the  corium  by 
the  greater  thickness  and  looser  interweaving  of  the  bundles  of  connective  tissue  as  well  as 
by  the  fact  that  it  may  contain  fatty  tissue  in  a  very  variable  way,  arranged  in  smaller  or 
larger  lobules.  When  the  fat  is  abundant  the  subcutaneous  tissue  is  called  the  panniculus 
adiposus ;  the  connective  tissue  septa  between  the  lobules  may  then  become  thickened  to  form 
a  septal  wall,  parallel  to  the  surface,  which  divides  the  fat  into  two  layers.  The  subcutaneous  * 
tissue  everywhere  unites  the  corium  with  the  deeper-lying  structures ;  the  more  sharply  limited 
tougher  connecting  bands  between  these  and  the  corium  are  called  retinacula  cutis  (see 
also  p.  636). 

The  hairs,  pili,  are  found  upon  the  whole  surface  of  the  body  except  the  red  border 
of  the  lips,  the  palms  of  the  hands,  the  soles  of  the  feet,  the  dorsal  surfaces  of  the  endphalanges 
of  the  fingers  and  toes,  the  nipples  of  the  breast,  the  glans  penis  and  the  inner  surface  of  the 
praeputium,  as  well  as  the  labia  minora  pudendi  and  the  vestibulum  vaginae;  they  are  epi- 
dermoidal  structures  and  project  into  the  corium  or  into  the  subcutaneous  tissues.  They  usually 
stand  obliquely  to  the  surface  and  in  definite  directions  varying  according  to  the  region  of  the 
body  and  thus  form  hair-streams ,  flutnina  pilorum,  and  hair  whirlpools ,  vortices  pilorum 
(not  illustrated),  which  are  more  distinct  in  embryos  than  in  adults.  The  hairs  are  of  very 
different  length  and  thickness;  they  include  the  capilli  (hairs  of  the  head),  supercilia  (hairs 
of  the  eyebrows) ,  cilia  (eyelashes) ,  barba  (hairs  of  the  beard),  tragi  (hairs  of  the  ear), 
vibrissae  (hairs  of  the  nose),  hirci  (axillary  hairs)  and  pubes  (pubic  hairs);  the  very  fine 
hairs  found  on  other  parts  of  the  body  are  together  spoken  of  as  lanugo  (woolly  hairs). 

The  nails,  ungues,  are  quadrilateral,  curved  plates  consisting  of  horny  cells  of  the  epidermis 
which  end  distalward  in  the  margo  liber.  Their  lateral  margins,  margines  laterales,  and  their 
proximal  sharpened  margin ,  margo  occultus ,  are  enclosed  in  a  groove-like  depression  of  the 
cutis,  the  ungual  fold,  sulcus  matricis  unguis,  and  are  overlaid  on  the  surface  by  the  ungual 
wall,  vallum  unguis.  The  main  mass  of  the  nail,  corpus  unguis,  rests  upon  the  bed  of  the 
nail,  matrix  unguis,  which  is  beset  with  numerous  longitudinal  ridges,  cristae  matricis  unguis. 
The  generation  of  the  nail  substance  takes  place  at  the  proximal  part  hidden  beneath  the  ungual 
wail,  which  accordingly  is  called  the  root  of  the  nail,  radix  unguis ,  this  part  consists  of 
cells  which  are  not  yet  hornified  and  not  yet  dry,  and  is  recognizable  by  its  whitish  color; 
it  often  projects  beyond  the  distal  end  of  the  ungual  wall  as  a  small  sickle-shaped  area, 
the  lunula. 

The  glands  of  the  skin,  glandulae  cutis,  occur  in  two  varieties,  glandulae  glomiformes, 
coil  glands,  and  glandulae  sebaceae,  sebaceous  glands.  To  the  former  belong  the  glandulae 
ciliares  [Molli]  (see  p.  821),  the  glandulae  ceruminosae  (see  p.  832),  the  glandulae  circum- 
anales  (especially  large  sweat  glands  in  the  immediate  neighborhood  of  the  anus)  and  the 
glandulae  sudoriferae ,  sweat  glands.  The  latter  (see  Fig.  930)  consist  of  a  simple  tubule, 
which  by  a  coil-like  rolling  up  of  its  blind  end  forms  the  spherical  gland-body,  corpus 
glandulae  sudoriferae.  This  lies  in  the  subcutaneous  tissue  or  in  the  corium  and  sends 
its  excretory  duct,  ductus  sudoriferus ,  perpendicular  to  the  surface,  where  it  opens  by  a 
small  rounded  opening,  porus  sudoriferus ,  at  the  top  of  the  cristae  cutis  where  these  are 
present  (see  p.  865). 
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993.  Distribution  of  the  blood  vessels  in  the  skin 

of  the  sole  of  the  foot,  in  a  stairease-like  model. 

Magnification:  about  12:1. 

(The  sweat-glands  and  their  vessels  have  not  been  illustrated;  only  the  uppermost  part  of  the 

subcutaneous  tissue  is  shown.) 


994.  Distribution  of  the  blood  vessels  in  the 
corpus  papillare  of  the  corium.  Magnification:  about  40:1. 

(The  epidermis  is  not  shown.) 
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Glands  of  the  skin  (continued).  The  sweat  glands  vary  greatly  in  size  and  number.  * 
They  are  most  numerous  in  the  palm  of  the  hand  and  sole  of  the  foot,  where  in  one  square 
centimeter  about  1000  are  counted;  they  are  absent  only  from  the  red  part  of  the  lips,  from 
the  glans  penis,  from  the  internal  surface  of  the  praeputium  and  from  the  vestibulum  vaginae. 

The  sebaceous  glands,  glandulae  sebaceae  (see  Figs.  565  and  930),  are  simple  flask-like 
or  manifoldly  bulged  sacks  which  lie  in  the  cutis  and,  as  a  rule,  appear  as  appendages  of  the 
hair  follicles ;  they  secrete  the  sebum  cutaneum.  They,  like  the  hair,  are  absent  from  the  palm 
of  the  hand  and  the  sole  of  the  foot.  They  are  everywhere  of  about  the  same  size ;  the  largest 
of  them  are  found  in  connection  with  the  very  fine  woolly  hairs  in  the  skin  of  the  external 
nose.  They  are  found  entirely  independent  nf  any  connection  with  hair  follicles  on  the  red 
part  of  the  lips  and  on  the  glans  penis. 

Blood  vessels  of  the  external  skin ,  vasa  sanguinea  integumenti  communis  (see  Figs. 
993  and  994).  The  arteries  which  enter  the  skin  are  destined  to  supply  this  exclusively  or 
they  are  branches  of  the  arteries  to  the  muscles.  Their  number  and  their  diameter  are  different 
for  the  surface  unit  in  different  places;  they  are  larger  in  those  places  which  are  frequently 
exposed  to  external  pressure  (for  instance  palm  of  hand,  sole  of  foot,  regio  glutaea).  These  arteries 
pass  through  the  subcutaneous  connective  tissue,  anastomose  with  one  another  in  the  lower¬ 
most  layer  of  the  corium  and  form  there  a  leaf-like  cutaneous  network,  rete  arteriosum  cuta¬ 
neum,  the  concentration  of  which  varies  in  the  same  way  as  do  the  number  and  diameter  of 
the  tributary  branches.  The  vessels  supply  the  superficial  fat  layer  and  the  sweat  glands  by 
means  of  finer  twigs.  From  this  network  proceed  branches  which  form  in  the  upper  third  of 
the  corium  a  second  laminar  network,  the  subpapillary  network,  rete  arteriosum  subpapillare, 
and  from  this  arise  minute  twigs,  which  do  not  anastomose  with  one  another  (end-arteries); 
they  run  in  the  sole  of  the  foot,  usually  a  short  distance  in  the  direction  of  the  rows  of 
the  papillae,  and  finally  send  off  smallest  twigs  into  the  papillae ;  from  the  subpapillary  network . 
go  off  also  the  branches  to  the  hair  follicles  and  the  sebaceous  glands. 

The  blood  arising  from  the  capillaries  of  the  papillae  passes  through  several  venous 
networks,  retia  venosa,  of  which  the  uppermost  is  situated  close  beneath  the  rows  of  papillae, 
the  lowermost,  largest,  at  the  junction  between  the  corium  and  the  subcutaneous  tissues; 
between  these  two,  in  the  sole  of  the  foot,  still  two  other  networks  are  interpolated.  These 
networks  receive  also  the  small  veins  from  the  hair  follicles,  the  glands  and  the  fatty  tissue. 
The  veins  run  only  partly  beside  the  arteries.  From  the  deepest  network  larger  trunks  enter 
the  subcutaneous  tissue  and  open  usually  into  the  large  veins  of  the  skin  (venae  cutaneae). 
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Latin  words  with  several  syllables  bear  above  the  vowel  of  their  last  syllable  but  one  (if  it  was 
considered  necessary  also  of  the  other  syllables)  a  sign  of  length  to  denote  their  correct  accentuation. 

Thus  the  accentuation  of  words  with  3  and  more  syllables  is  governed  by  the  following  2  rules : 

1.  The  last  syllable  but  one  is  to  be  accented,  if  the  vowel  of  this  syllable  is  long. 

2.  The  antepenult  is  to  be  accented,  if  the  vowel  of  the  last  but  one  syllable  is  short. 

Of  dissyllables  the  last  syllable  but  one  is  to  be  accented. 


A. 

Abdominal  part  of  tbe  sym¬ 
pathies  790. 

—  rings  291,  298,  301. 
Abdüctor  minimi  digiti  336, 

371. 

—  pollicis  336. 

Accelerator  urinae  630. 
Accessorius  or  flexor  accessorius 

digitörum  pedis  372. 
Accessory  muscle  to  the  ilio¬ 
costal  309. 

Accessory  organs  of  the  eye  797. 
Acetabülum  129. 

Acromion  101. 

Acromiothoracic  axis,  or  tho¬ 
racic  axis  424. 

Aditus  ad  äquaedüctum  cerebri 

—  glöttidis  576.  [666. 

—  laryngis  576. 

—  orbitae  59. 

Adminicülum  lineae  älbae  297. 
Aequätor  bulbi  öcüli  795. 

—  lentis  806. 

After  brain  645. 

Agger  nasi  860. 

Air  sacs  585. 

Äla  cinerea  650. 

—  össis  ilium  129. 

Älae  löbüli  centralis  653. 

—  magnae  oss.  sphenöidälis  6. 

—  nasi  856. 

—  parvae  oss.  sphenöidälis  8. 

—  vömeris  28. 


Almond  nucleus  691. 

Alveolar  passages  585. 

Alveoli  dentales  31,  36. 

—  pulmonis  585. 

Ampülla(ae)  düctus  deferentis 

606L 

—  lacrimalis  822. 

—  membranaceae  851. 

—  osseae  846. 

—  recti  546. 

—  tubae  uterinae  617. 

Anastomotica  magna  454. 

—  —  artery  428. 

Ängülus(i)  acromli  101. 

—  costae  87. 

—  frontalis  oss.  parietälis  20. 

—  infrasternälis  91. 

—  iridis  801,  807. 

—  mandibülae  37. 

—  mastoideus  oss.parietälis  20. 

—  occipitalis  oss.  parietälis  20. 

—  ocüli  817,  818. 

—  parietälis  oss.  sphenöidälis  7. 

—  scapulae  100. 

—  sphenöidälis  oss.  parietälis 

—  sterni  91.  [20. 

Ankle  joint,  under  240. 

—  —  upper  235. 

Ännülus(i)  conjunctivae  798. 

—  femoralis  343. 

—  fibrocartilaginous  membrä- 

nae  tympäni  831. 

—  fibrösus  (fibrocartilaginis 

intervertebrälis)  175,176. 


Annüli(us)  fibrosi  [cordis] 
391. 

—  haemorrhöidälis  547. 

—  inguinälis  abdominälis  298, 

301. 

—  —  subcutäneus  291,  298. 

—  iridis  major,  minor  800. 

—  tendineus  commünis  [Zinni] 

—  tympanicus  16,  69.  [810. 

—  urethrälis  602,  615. 
Ansa(ae)  hypoglössi  736. 

—  nn.  spinälium  736. 

—  subclävia  [Yieussenii]  788. 
Antebrächium  110. 

Anterior  angle  (of  the  shoulder 

blade)  100. 

—  bicipital  ridge  94. 

—  carpal  rete  435. 

—  choroid  artery  418- 

—  circumflex  artery  426. 

—  costovertebral  or  stellate 

ligament  189. 

—  dental  branch  413. 

—  or  external  crucial  ligament 

224. 

—  fascieülus  of  external  lateral 

ligament  236. 

—  interosseous  artery  431. 

—  interventricular  groove  367. 

—  layer  of  the  triangular  liga¬ 

ment,  superficial  or  in¬ 
ferior  triangular  ligament 
609. 

—  or  lesser  sacrosciatic  liga¬ 

ment  212. 
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Anterior  ligament  (wrist-joint) 
205. 

—  nares  64. 

—  occipitoatlantai  ligaments 

181. 

—  peroneal  artery  456. 

—  radial  carpal  430. 

—  and  posterior  chondroster- 

nal  ligaments  193. 

—  —  —  superior  tibiofibular 

ligaments  234. 

—  surface  366. 

—  terminal  branch  408,  410. 

—  tibiotarsal  ligament  219. 

—  ulnar  carpal  413. 

Anthelix  825. 

Antitragus  625. 

Antrum  of  Highmore  29,  30. 

—  tympanicum  835. 

Anus  546,  547. 

Anvil  836. 

Aorta  405. 

—  abdominalis  438,  439. 

—  thoracälis  436. 

Aortic  arch  406. 

—  spindle  407. 

Apertüra(ae)  externa  aquae- 

düctus  vestibüli  11. 

—  externa  canalicüli  cochleae 

11. 

—  canalicüli  tympanici  12,  13, 

14‘ 

—  interna  aquaeductus  vesti¬ 

büli  844. 

—  lateralis  ventricüli  quarti 

655. 

—  medial«  ventricüli  quarti 

655. 

—  piriformis  29,  30,  64. 

—  sinus  sphenöidälis  6. 

—  tympanica  canalicüli  chor¬ 

dae  835. 

Apex  capitüli  fibülae  151. 

—  colümnae  posterior«  griseae 

—  cordis  383.  [641. 

—  linguae  507. 

—  nasi  496,  856. 

—  ossis  sacri  80. 

—  patellae  149. 

—  pulmonis  580. 

—  pyramid«  11. 

—  rädicis  dentis  505. 

—  suprarenal«  603. 
Aponeurosis  palmar«  335. 

—  plantaris  370. 

Apparatus  digestorius  496. 

—  lacrimal«  794,  822. 
Appendix(ices)  auricular« 

posterior  [cordis]  394. 

—  epididymid«  605. 

—  epiploicae  544. 

—  fibrosa  hepatis  550. 

—  testis  [Morgagnii]  605. 

—  ventricüli  laryngis  576. 


Apendices  vesiculösae  [Mor¬ 
gagnii]  617. 

Aquaedüctus  cerebri  [Sylvü] 
656. 

—  vestibüli  11,  844. 

Aqueduct  of  Falloppius  14. 
Aqueous  humor  807. 
Arachnoidea  encephäli  706, 

707. 

—  spinalis  643. 

Arachnoidal  sheath  of  optic 

nerve  795. 

—  villi  682. 

Arbor  vitae  689. 

Arcus  anterior  atläntis  74. 

—  aörtae  405,  406. 

—  dentälis  506. 

—  glos8opalatinus  518. 

—  lumbocostäles  [Hallen]  288. 

—  pharyngopalatinu8  518. 

—  plantaris  458. 

—  posterior  atläntis  74. 

—  superciliäres  17. 

—  tärseus  inferior,  superior 

417l 

—  tendineus  fasciae  pelvis  633. 

—  —  m.  levatör«  äni  628. 

—  venösus  digital«  469. 
- dorsalis  manus  469. 

—  —  —  pedis  [cutaneus]  488. 

—  —  jugüli  468. 

- plantaris  cutaneus  488. 

- plantaris  profundus  487. 

—  vertebrae  72. 

—  volar«  profundus  435. 
- superficialis  434. 

—  —  venösus  profundus  469. 

—  —  —  superficialis  469. 

—  zygomaticus  34. 

Area(ae)  acüstica  650. 

—  cochleae  850. 

—  cribrösa  598. 

—  gastricae  533. 

—  n.  facialis  850. 

—  parolfactöria  [Brocae]  665. 

—  vestibulär«  inferior,  supe¬ 

rior  850. 

Areola  mammae  635,  636. 
Arm  of  the  pons  651,  699,  701. 
Arnold’s  bundle  702. 
Arteria(ae)  acetabüli  446. 

—  alveoläres  superiöres  413. 

—  alveolär«  inferior  411. 

—  angulär«  408. 

—  anönyma  407. 

—  append iculäris  442. 

—  arcuäta  457. 

—  auditiva  interna  422,  854. 

—  auriculäris  posterior  409. 

—  —  profünda  411. 

—  axillär«  424. 

—  basiläris  420,  422. 

—  brachiälis  427. 

—  bronchiäles  437. 


Arteria(ae)  buccinatöria  413. 

—  bulbi  urethrae  449. 

—  —  vestibüli  [vaginae]  451. 

—  canälis  pterygoidei  [Vidii] 

413. 

—  carotis  communis  407. 

—  —  externa  407. 

—  —  interna  415. 

—  centrälis  retinae  416,  795, 

804. 

—  cerebelli  inferiores  421,422. 

—  —  superior  422. 

—  cerebri  anterior  419. 

—  —  media  418. 

- posterior  422. 

—  cervicälis  ascendens  422. 

—  cervicäiis  profünda  424. 
- superficiälis  422. 

—  chorioidea  418. 

—  ciliäres  anteriores  416,  802. 

—  — posteriöre8416,801,802. 

—  circumflexa  femöris  laterälis, 

mediälis  454. 

- hümeri  anterior,  poste¬ 
rior  426. 

- ilium  profünda  453. 

- —  superficiälis  453. 

—  —  scapülae  424. 

—  clitcridis  451. 

—  coeliäca  439. 

—  colica  dextra,  media,  sinistra 

442. 

—  collateräles  428. 

—  comitans  nervi  ischiadici 

446. 

—  communicans  anterior  418. 
- posterior  418. 

—  conjunctiväles  anteriores 

416,  802. 

- po8teriores416,417,802. 

—  coronäria  [cordis]  dextra 

400. 

- sinistra  401. 

—  cystica  440. 

—  deferentiälis  447. 

—  digitäles  of  the  foot  457,458. 

—  — of  the  hand  432, 434, 435. 

—  dorsälis  clitoridis  451. 

—  —  näsi  417. 

- pedis  457. 

—  —  penis  451. 

—  epiga8trica  inferior  452. 

—  —  superficiälis  453. 

—  —  superior  424. 

—  episcleräles  416,  802. 

—  ethmoidäies  416,  417. 

—  femorälis  453. 

—  frontälis  417. 

—  gästricae  439,  442. 

—  gastroduodenälis  440. 

—  gastroepiplöicae  440,  442. 

—  genus  454,  455. 

—  glutäeae  446. 

—  haemorrhoidälis  inferior  449. 
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Arterla(ae)  haemorrhoidälis 
media  447. 

—  —  superior  442. 

—  helicinae  614. 

—  hepatica  430. 

—  —  propria  440. 

—  hypogastrica  442. 

—  jejunales  442. 

—  ileae  442. 

—  ileocöliea  442. 

—  ilfäca  communis  442. 

—  —  externa  451. 

—  iliolumbälis  444. 

—  infraorbitälis  413. 

—  intercostäles  437. 

—  intercostälis  suprema  424. 

—  interössea  communis  431. 

—  —  dorsalis  432. 

—  —  reciirrens  432. 

—  —  voläris  431. 

—  intestinales  442. 

—  labiales  408. 

—  —  anteriores  453. 

—  —  posteriores  449. 

—  lacrimalis  416. 

—  laryngöa  inferior  422. 

—  —  superior  407. 

—  lienälis  440. 

—  ligamenti  teretis  üteri  452. 

—  linguälis  407. 

—  lumbales  I — IV  439. 

—  lumbälis  ima  439. 

—  malleolares  456,  457. 

—  mammaria  interna  422. 

—  masseterica  412. 

—  maxilläris  externa  407. 

—  —  interna  411. 

—  mediana  431. 

—  mediastinäles  anteriores 

422. 

—  meningea  anterior  417. 

—  —  media  412. 

—  —  posterior  414. 

—  mentalis  411. 

—  mesenterica  inferior  442. 

—  —  superior  442. 

—  metacarpea  dorsalis  I  430. 

—  metacarpeae  dorsales  II — IV 

432. 

—  —  volares  435. 

—  metatarseae  457,  458. 

—  musculophrenica  424. 

—  nasales  413,  417. 

—  nutricla  femöris  455. 

—  —  fibülae  456. 

—  —  humeri  426,  428. 

—  —  radii,  ulnae  431. 

—  —  tibiae  456. 

—  obturatörla  445,  446. 

—  occipitalis  409. 

—  oesophägeae  437. 

—  ophthälmica  415. 

—  övarica  439. 

—  palatina  ascendens  407. 


Arteria(ae)  palatina(ae)  des- 
cendens  413. 

—  —  major,  minöres  413. 

—  palpebrales  laterales  416. 

—  —  mediales  417. 

—  pancreaticoduodenäles  440, 

442. 

—  penis  449. 

—  perforäntes  454,  455. 

—  perieardiacophrenica  423. 

—  perinei  449. 

—  perönäea  456. 

—  pharyngea  ascendens  413. 

—  phrenica  inferior  439. 

—  phrenicae  superiöres  437. 

—  plantares  458. 

—  poplitea  455. 

—  profünda  brächii  427,  428. 

—  —  clitöridis  451. 

—  —  femöris  454. 

—  —  linguae  407. 

—  —  penis  450. 

—  pudenda  interna  453. 

—  pudendae  externae  449. 

—  pulmonälis  398. 

—  radiälis  429. 

—  recürrens  radiälis  429. 

—  —  tibialis  anterior  456. 

—  - posterior  456. 

—  recurrentes  ulnares  440. 

—  renälis  439. 

—  sacrälis  lateralis  445. 

—  —  media  439. 

—  scrotäles  anteriores  453. 
- posteriores  449. 

—  sigmoideae  442. 

—  spermätica  externa  452. 
- interna  439. 

—  sphenopalatlna  413. 

—  spinales  421. 

—  sternocleidomastoidea  409. 

—  stylomastoidea  410. 

—  subclavia  419. 

—  sublingualis  407. 

—  submentälis  408. 

—  subscapuläris  424. 

—  supraorbitälri  416. 

—  suprarenälis  inferior  439. 

—  —  media  439. 

—  suräles  455. 

—  tarseae  457. 

—  temporales  profiindae  413. 

—  temporalis  media  408. 

—  —  superficialis  408. 

—  testiculäris  439. 

—  thoracälis  lateralis  424. 

—  —  suprema  424. 

—  thoracoacromiälis  424. 

—  thoracodorsälis  424. 

—  thymicae  422. 

—  thyreoidea  inferior  422. 

—  —  superior  407. 

—  tibiälis  anterior  456. 

—  —  posterior  455. 


Arteria(ae)  transversa  colli 
424. 

—  —  faciei  408. 

—  —  scäpülae  422. 

—  tympanica  anterior  411. 

—  —  inferior  414. 

—  —  posterior  410. 

—  —  superior  412. 

—  ulnäris  430. 

—  umbilicalis  446,  491. 

—  urethrälis  449,  451. 

—  uterina  448. 

—  vaginalis  448. 

—  vertebral  is  420. 

—  vesicälis  inferior  447. 

—  vesicäles  superiöres  446. 

—  zygomaticoorbitälis  408. 
Arteries  of  the  heart  400. 
Arteriölae  retinae  804. 

Artery  of  the  bulb  449. 

—  —  —  vas  deferens  447. 
Articular  branch  of  the  superior 

profunda  428. 

Articulation  of  the  atlas  with 
the  axis  183. 

—  —  —  —  —  —  occipital 

bone  181. 

Articulätio(önes)  acromioclavi- 
cularis  195. 

—  atlantoepistrophical  82,1 84. 

—  atlantooccipitälis  182,  187. 

—  calcaneocuboldea  245. 

—  capitüli  costae  188. 

—  carpometacarpeae  206, 

207. 

—  costotran  s  versa  ria  188, 

190. 

—  costo  vertebrales  188. 

—  cöxae  217. 

—  cricoarytaenoidea  570. 

—  cricothyreoidca  570. 

—  cGblti  199. 

—  cuneonaviculäris  245. 

—  digitorum  manus  209. 

—  —  pedis  245. 

—  genus  222. 

—  humeri  196. 

—  humeroradialis  199. 

—  humeroulnäris  199. 

—  incudostapedia  837. 

—  intercarpea  205,  206,  207. 

—  interchondrales  193. 

—  intermetacarpcae  206,  207. 

—  intermetatarseae  239,  243, 

245. 

—  in  ter  tarseae  239. 

—  mandibularis  170. 

—  manus  205. 

—  metacarpophalangeae  208, 

209. 

—  raetatarsophalangeae  245. 

—  ossiculorura  audltus  837. 

—  ossis  pisiformis  205,  207. 

—  pedis  235. 
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Articulatio  radiocarpea  205, 
206,  207. 

—  radioulnaris  199,  204. 

—  sacroiliaca  211. 

—  sternoclavicularis  194. 

—  sternocostalis  193. 

—  talocalcanea  240,  245. 

—  talocalcaneonavicular^  240, 

245. 

—  talocruralis  235. 

—  talonaviculäris  240,  245 

—  tarsi  transversa  [Choparti] 

245. 

—  tarsometatarsea  [Lisfranci] 

239,  243,  245. 

—  tibiofibuläris  234. 
Articulations  of  the  metatarsal 

bones  with  each  other  239 . 

—  —  —  phalanges  245. 

—  —  —  tarsus  239. 
Arytaenoid  cartilage  569. 
Ascending  or  anterior  palatine 

artery  407. 

—  ramus  of  ischium  131. 
Association  fibres  702. 
Astragalus  140. 
Atlanto-epistrophic  joint  183. 
Atlanto-occipital  joint  181. 
Atlas  73,  74,  98. 
Atrioventricular  bundle  389b. 
Atrium  cordis  dextrum  383, 

394. 

—  —  8imstrum  383,  397. 

—  meatus  medii  (nasi)  860. 
Attollens  aurera  268.  * 
Attrahens  aurem  268. 
Auditorv  canal,  external  9,  15, 

827. 

- ,  bony  827. 

- ,  cartilaginous  826. 

—  — ,  internal  11,  850. 

—  conduction  path  702. 
Auricles  388.  v 
Auricfila  823,  826. 

—  cordis  dextra  395. 

—  —  sinistra  397. 

Auricular  appendices  395,  397. 

—  appendix,  posterior  394. 
Auriculbventricular  groovb  385. 
Auris  externa  823. 

—  interna  823,  842. 

—  media  823,  832. 

Axillary  arches  317. 

—  cavity  316. 

—  folds  316. 

—  glands  316. 

—  hairs  839. 

Axis  (of  spine)  141. 

—  lentis  806. 

—  öcüli  externa,  interna  795. 

—  optica  795. 

—  pelvis  141. 

Azygos  articular  artery  437. 

—  uvülae  506. 


B. 

Barba  866. 

Basis  cerebri  656. 

—  cochleae  848. 

—  cordis  383. 

—  cranii  externa  48,  49. 
- interna  53. 

—  mandibülae  36. 

—  modioli  848. 

—  nasi  856. 

—  oss.  metacarpälis  121. 

—  —  metatarsälis  160. 

—  —  8acri  80,  82. 

—  patellae  149. 

—  peduncüli  cerebri  655. 

—  pulmonis  580. 

—  stapedis  836. 

Basisphenoid  68. 

Beard,  hairs  of  866.- 
Bicipital  groove  94. 

Bicuspid  or  premolar  teeth  483. 
Bifurcätio  tracheae  579. 
Bladder,  base  of  601. 

—  neck  of  601. 

—  urinary  601. 

—  vertex  of  601. 

Bones  of  vault  50,  51. 

Bosom  635. 

Brachia  conjunctiva  655,  689, 
702. 

—  pontis  651,  701. 

—  quadrigemlna  655. 

Brachial  plexus  743. 

Brachialis  anticus  321. 

Brain  645,  658. 

—  hard  membrane  of  691. 

—  mantle  657. 

—  soft  membrane  of  674. 

—  stem  646,  648,  675. 
Breast,  areola  of  634. 

—  gland  of  635. 

Breasts  634. 

Broad  part  of  anterior  annular 
ligament  365. 

Bronchi  582. 

—  subdivisions  of  582. 
Bronchioli  584. 

—  respiratorii  585. 

Bronchus  dexter,  sinister  582. 
Buccae  497. 

Buccal  branch  413. 

Bulbus  aörtae  405. 

—  cornus  posterioris  672. 

—  öcüli  794. 

—  olfactörlus  665. 

—  urethrae  613. 

—  v.  juguläri8  inferior  464. 

—  —  —  superior  464. 

—  vestibüli  624. 

Bulla  ethmoidälis  63. 

Bulwark  690. 

Bundle,  posterior  longitudinal 
(spinal  cord)  695. 


Bursa(ae)  [mucosa(ae)]  anserina 
351. 

—  —  bicipitogastrocnemialis 

366. 

- bicipitoradialis  321. 

—  —  cubitälis  interössea  321. 

—  —  glutaeofemoräles  361. 

—  —  Hiäca  subtendinea  351. 

—  —  iliopectinea  350. 

—  —  infrapatelläris  profünda 

232. 

—  —  —  subcutanea  349. 

—  —  intermetacarpophalan- 

geae  342. 

—  —  intermetatarsophalan- 

geae  375. 

—  —  intratendinea  olecrani 

333. 

- ischiadica  ra.  glutaei 

mäximi  360. 

—  —  ligamenti  coracoclavi- 

culäris  195,  318. 

—  —  m.  bicipitis  femöris  in¬ 

ferior  363. 

—  - superior  361. 

- —  coracobrachiäli8  318. 

—  —  —  extensöris  carpi  ra- 

diälis  brevis  330. 

—  - flexöris  carpi  radiälis 

326. 

—  — - —  ulnaris  326. 

—  - ga8trocnenrii  latera¬ 

lis  232,  368. 

—  — - medialis  232,367. 

—  —  —  infraspinäti  324. 

—  —  —  latissimi  dorsi  318. 

—  —  mm.  lumbricälium  pedis 

380. 

—  —  m.  obturatoris  intemi 

- —  pectinei  351.  [361. 

- —  pectorälis  majöris 

281. 

—  —  —  piriformis  361. 

—  —  —  poplitei  232. 

—  —  —  recti  femöris  352. 

—  - sartorii  propria  351. 

—  —  —  8emimembranösi 

232,  366. 

—  —  —  sternohyoidei  273, 

275. 

—  —  —  8ubscapuläris  198, 

318. 

—  - tensoris  veli  palatini 

524. 

—  —  —  teretis  majöris  318. 

—  —  —  thyreohyoldei  274, 

—  —  olecrani  324.  [275. 

—  —  praepatelläris  subcuta¬ 

nea,  subfasciülis,  sub¬ 
tendinea  232. 

- sinus  tarsi  239. 

—  —  subacromiälis  318. 

—  —  subcutanea  acromiälis 

315. 
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Bur8a(ae)  [mucösa(ae)]  sub- 
cutanea(ae)  calcanea  366. 

—  —  —  digitörum  dorsales 

342. 

—  —  —  epicondyli  laterälis, 

mediälis  333. 

—  —  —  infrapatelläris  349. 

—  —  —  malleöli  lateralis 

382. 

—  —  —  —  mediälis  379. 

—  - metacarpophalan- 

geae  dorsales  342. 

—  —  —  olecräni  333. 

—  —  —  prominentlae  laryn- 

geae  275. 

—  —  —  tendinis  calcanei 

[Achillis]  366. 

—  —  —  tuberositätis  tibiae 

349. 

—  —  subdeltoidea  318. 

—  —  subtendinea  m.  tibiälis 

anteriöris  375. 

- posteriori  380. 

—  —  —  olecräni  333. 

—  —  suprapatelläris229,232. 
- tendinis  calcanei  [Achil¬ 
lis]  369. 

—  —  trochanterica  m.  glutäei 
mäxlmi  361. 

—  —  —  — glutäei  medii361. 

—  —  —  —  glutäei  minimi 

353. 

—  —  —  subcutanea  356. 

—  trochleäris  812. 

C. 

Caecum  cupuläre ,  vestibuläre 
853. 

Calamus  scriptörius  649. 
Calcaneus  154.  155,  169. 
Calcar  avis  672. 

Calyces  renäles  598. 

Camera  öcfili  anterior,  poste¬ 
rior  807. 

Canal  for  the  Eustachian  tube 
12,  15. 

—  —  tensor  tympani  muscle 

12. 

Canalicüli(us)  caroticotympa- 
nlci  12,  15. 

—  chordae  tympani  14. 

—  cochleae  851. 

—  mastoideus  11,  15. 

—  tympanicus  14. 

CanäÜ8(es)  adductörius  [Hun- 

teri]  354. 

—  alveoläres  29. 

—  anälis  544. 

—  basipharyngeus  8. 

—  caroticus  12. 

—  carpi  119. 

—  centrälis  (medüllae  spinälis) 

641. 

—  cervicis  uteri  619. 


Canälis(es)  condyloideus  4. 

—  craniopharyngeus  68. 

—  diploici  [Brescheti]  463. 

—  faciälis  [Falloppii]  14,  850. 

—  femorälis  349. 

—  hypoglössi  4. 

—  incislvus  31. 

—  infraorbitälis  29. 

—  inguinälis  298. 

—  Lauthi  797,  802. 

—  longitudinälis  modioli  848. 

—  mandibülae  37. 

—  mu8culotubarius  13. 

—  nasolacrimälis  25,  30,  63. 

—  nutricius  femöris  142. 

—  —  fibülae  151. 

—  —  humeri  106. 

—  —  oss.  metacarpälis  121. 

—  —  phalängis  121,  160. 

—  —  radii  112. 

—  —  tibiae  150. 

—  —  ulnae  110. 

—  obturatorius  133,  215. 

—  palatini  32,  33. 

—  pharyngeus  8. 

—  pterygoideus  [Vidii]  8. 

—  pterygopalatinus  33,  57. 

—  radlcis  dentis  505. 

—  sacrälis  80,  82. 

—  Schiemmi,  797,  802. 

—  semicirculäres  ossei  842, 

844. 

—  spirälis  cochleae  847. 

—  —  modioli  849. 

—  vertebrälis  72. 

Canine  teeth  500. 

Capilli  866. 

Capitellum  or  radial  head  (of 
humerus)  107. 

Capitülum  costae  86,  89. 

—  humeri  107. 

—  fibulae  151. 

—  mallei  835. 

—  mandibülae  37. 

—  oss.  metacarpälis  121. 

—  —  metatarsälis  160. 

—  radii  113. 

—  stäpedis  836. 

—  ulnae  111,  114. 

Capsula  adipösa  595. 

—  articuläris  cricoarytaenoi- 

dea  570. 

—  —  cricothyreoldea  570. 

—  externa  (cerebri)  690. 

—  interna  (cerebri)  690. 

—  lentis  806. 

—  nuclei  dentäti  689. 
Capsular  ligaments  170,  182. 
Caput  femoris  142. 

—  humeri  106. 

—  nuclei  caudäti  671. 

—  oss.  capitäti  117. 

—  tali  154. 

Cardia  530. 


Carina  näsi  860. 

—  urethrälis  [vaginae]  622. 
Carotid  gland  594. 

Carpus  119,.  127. 

Cartilagmes  laryngis  568. 

—  näsi  857. 

—  tracheäles  579. 

Cartilägo  aläris  major,  minor 

857. 

—  arytaenoidea  569. 

—  auricülae  822. 

—  corniculäta  [Santorini]  569. 

—  costälis  86,  87. 

—  cricoidea  569. 

—  cuneiformis[Wrisbergi]  569. 

—  epiglottica  569. 

—  meätus  acustici  extend  829. 

—  näsi  laterälis  857. 

—  septi  näsi  857. 

—  sesamoidea  (laryngis)  571. 

—  —  näsi  857. 

—  thyreoidea  568. 

—  triticea  570. 

—  tubae  auditivae  841. 

—  vomeronasälis  [Jacobsoni] 

857. 

Camncüla  lacrimälis  818. 

—  sublinguälis  512. 
Caruncülae  hymenäles  622. 
Cauda  equina  736. 

—  helicis  825. 

—  nuclei  caudäti  671. 
Cavernae  corpörum  caverno- 

sörum  614. 

Cavernous  groove  6. 
Cavitasglenoidäiis  scapülael  02. 
Cavum  conchae  825. 

—  dentis  505. 

—  Douglasi  546,  623. 

—  epiduräle  643,  708. 

—  laryngis  575,  576. 

—  näsi  62,  858. 

—  oris  496. 

—  peritonäei  559. 

—  pharyngis  520. 

—  pleurae  587. 

—  septi  pellucldi  669. 

—  subarachnoideäle  643,  706. 

—  subduräle  643,  708. 

—  thoräci3  91,  587. 

—  tympäni  832. 

—  uteri  619. 

Cellulae  ethmoidäles  23,  62. 

—  mastoideae  1  1,  835. 

—  pneumaticae  tubariae  841. 

—  tympanicae  835. 

Centre  median  689. 

Centrum  semioväle  692. 

—  tendineum  [diaphrägmätis] 

287. 

Cerebellar  path,  direct  sensory 
701. 

—  — ,  ventral  (Gowers’  tract) 

700. 
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Cerebellar  peduncles,  interior 
700. 

—  —  middle  651,  701. 

—  —  superior  655. 

—  tent  699. 

—  tract,  direct  695,  700. 
Cerebellum  651,  689. 

—  cortex  of  689. 

—  hemisphere  of  653. 

-  layers  of  689. 

-  sulci  of  653. 

—  white  matter  of  689. 
Cerebral  nerves  699,  711. 

—  — ,  motor,  nuclei  of  origin 

of  698. 

—  peduncle,  foot  of  655. 

—  —  tegmentum  of  655. 
Cerebro-pontile  path ,  cortico- 

petal  fibres  of  701. 

—  frontal  702. 

—  median  702. 

—  temporal  702. 

Cerebrum  646,  656,  657. 

—  connections  of  the  702. 

—  convolutions  of  661. 

—  cortex  of  690. 

—  deep  gvri  of  661. 

—  hemispheres  of  657,  690. 

—  peduncles  of  655. 

—  sulci  of  661.  .  « 

Cerümen  829. 

Cervical  enlargement  of  spinal 
cord  637. 

—  nerves  736. 

—  plexus  732. 

—  rib  73,  75. 

—  vertebrae  73. 

Cervix  colümnae  posteriöris 
griseae  641. 

—  uteri  618. 

Cheek  497. 

Chiasma  opticum  6,  665,  698.  j 

—  tendinum  327. 

Chöänae  62,  858. 
Chondroxiphoid  ligaments  208. 
Chorda(ae)  obllqua  204. 

—  tendineae  393. 

—  tympäni  724. 

Chorioldea  798,  799. 

Choroid  coat  798,  799. 

—  plexus  of  the  lateral  ven¬ 

tricle  674. 

- of  the^3rd  ventricle  674. 

Cilia  821,  866. 

Ciliary  body  799. 

—  processes  799. 

Circle  of  Willis  422. 

Circülus  arteriosus  [Willisi] 

422. 

—  —  [iridis]  major  802 

—  va8culösus  nervi  optici  [Hal- 

leri]  801. 

Circumferentia  articuläris  radii 
113. 


Circumferentia  articularis  ulnae 
111. 

Circumvalate  papillae  511. 

|  Cisterna(ae)  cerebellomedulläris 
[  --  chiasmätis  707.  [706. 

i!  —  fossae  cerebri  lateralis  [Syl- 
vii]  707. 

|  —  interpedunculäris  707. 

- —  subarachnoideäles  706. 

I  —  venae  cerebri  magnae  706. 
i  Clarke’s  column  641. 
i  Claustrum  690. 

Clava  649. 

Clavicüla  104,  126. 

!  Clitoris  624. 

Clivus  3,  6. 

Cobweb  membrane  of  brain  706. 
i  —  —  of  spinal  cord  644. 

\  Coccygeal  nerve  716. 

;  —  vertebra  84. 

Coccyx  84,  98. 

I  Cochlea  842,  847. 

)  —  apical  turn  of  847. 

—  basal  turn  of  847. 

—  middle  turn  of  847. 
Cochlear  window  834. 

Cock's  comb  22. 

Coeliac  axis  439. 

Collateral  digital  arteries  434, 

458. 

Collicülus  cartilagmis  arytae- 
noideae  569. 

—  facialis  649. 

—  inferior,  superior  of  the  cor¬ 

pora  quadrigemina  655. 

—  seminalis  615. 

Collum  anatomicum  humeri  106. 

—  chirurgicum  humeri  106. 

—  costae  86. 

—  dentis  505. 

—  femoris  143. 

—  glandis  614. 

—  mallei  835. 

—  mandibülae  37. 

—  radii  113. 

—  scapülae  102. 

—  tali  154. 

—  vesicae  felleae  551. 

Colon  539. 

—  ascendens  542. 

—  descendens  543. 

—  sigmoideum  544. 

—  transversum  543. 

Columns  of  the  spinal  cord  641. 
Colümna(ae)  fornicis  669,  670. 

—  griseae  641. 

—  rectales  [Morgagni i]  547. 

—  renales  [Bertini]  597. 

—  rugärum  622. 

—  vertebrälis  72. 
Comma-shaped  bundle  of  spinal 

cord  694. 

Commi8süra  (cerebri)  anterior 
666,  692. 


Commissüra  (cerebri)  posterior 

—  habenulärum  666.  [641. 

—  hippocampi  670,  692. 

—  labiörum  oris  496. 

—  —  pudendi  626. 

—  medifilae  spinalis  anterior, 

posterior  641. 

—  palpebrarum  lateralis,  rae- 

diälis  817. 

Commissural  bundle  of  spinal 
cord  694, 

Commissure,  anterior  white 
694. 

Communicating  first  interos¬ 
seous  perforating  or  plan¬ 
tar  artery  673. 
Complexus  315. 

Concha(ae)  aurieülae  825. 

—  nasales  23,  25,  69,  860. 

—  sphenoidäles  6. 

j  Conduction  paths,  ascending  of 
the  corona  radiata  702. 

j - descending  of  the  corona 

radiata  702. 

- from  the  spinal  cord  and 

medulla  oblongata  760. 
--  — ,  secondary  698. 
Condyles  of  femur  144. 
Condyli  femoris  144. 

—  tibiae  150. 

Condylus  occipitalis  4. 
Confliiens  sinüum  459. 
Conjugätae  141. 

Conjunctiva  794,  821. 
Conjunctival  sack  821. 
Connecting  arms  655,  700,  702. 
Conus  arteriosus  395. 

—  elasticus  laryngis  571. 

—  medulläris  638. 
Convolutions  of  cerebellum  653. 

—  of  cerebrum  661. 

|  Cor  383. 

Coracoid  process  91. 

!  Corium  863. 

Cork  689. 

!  Cornea  797,  798. 

I  Cornu  anterius,  inferius,  poste¬ 
rius  ventricüli  lateralis 
671,  672,  674. 

—  inferius,  superius  of  the 

margo  falciformis  348. 
Cornua  cartilagmis  thyreoideae 

—  coccygea  84.  [568. 

—  ossis  hyoidei  42. 

—  sacralia  81. 

Corona  ciliäris  799. 

—  dentis  505. 

—  glandis  614. 

—  radiata  692. 

Coronary  valve  or  valve  of 
Thebesius  394. 

Corpora  cavernosa  clitoridis624. 

—  -  penis  613. 

—  mamillaria  665. 
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Corpora  quadrigenrina  655. 
Corpus  adipösum  orbitae  816. 

—  albicans  616. 

—  calcanei  155. 

—  callosum  667,  668. 

—  cavernösum  urethrae  613. 

—  ciliare  798,  799. 

—  costae  87. 

—  femöris  142. 

—  fornicis  669,  670. 

—  geniculätum  laterale,  me¬ 

diale  665,  666,  689. 

—  glandulae  sudoriferae  866. 

—  glanduläre  prostätae  612. 

—  Highmori  604. 

—  humeri  106. 

—  incüdis  836. 

—  luteum  616. 

—  Luysi  689. 

—  mammae  636. 

—  medulläre  eerebelli  689. 

—  oss.  metacarpälis  121. 

—  —  metatarsälis  160. 

—  papilläre  corli  864. 

—  pineäle  666. 

—  radii  112. 

—  restiförme  649,  687,  700. 

—  — ,  medial  portion  700. 

—  spongiosum  urethrae  623. 

—  sterni  91. 

—  striätum  657,  671,  690. 

—  tali  154. 

—  tibiae  150. 

—  trapezoideum  687. 

—  ulnae  110. 

—  unguis  866. 

—  uteri  618. 

—  ventricüli  531. 

—  vertebrae  72. 

—  veslcae  felleae  551. 

—  —  urinariae  601. 

—  vitreum  797,  806. 
Corpuscüla  lamellosa  [Yateri,  | 

Pacini]  754,  758. 

Cortical  substance  598,  603. 
Costae  86,  98. 

—  I  et  II  88. 

—  XI  et  XII  89. 

—  verae,spuriae,fiuctuantes86. 
Cotyloid  ligament  217. 
Cremasteric  branch  451. 

Crest  of  ilium  129. 
Cricoarytaenoideus  posterior 

573. 

Crista(ae)  ampulläris  851. 

—  anterior  fibulae  151. 

—  —  tibiae  150. 

—  arcuäta  569. 

—  buccinator ia  37. 

—  capitüli  costae  86. 

—  colli  costae  86. 

—  conchälis  30,  33. 

—  cutis  865. 

—  ethmoidälis  30,  33. 


Crista(ae)  fenestrae  cochleae 
835. 

—  fibulae  151. 

—  frontälis  18. 

—  galli  22. 

—  iliäca  129. 

—  infratemporälis  7. 

—  interossea  fibulae  151. 
- radii  112. 

—  —  tibiae  150. 

—  —  ulnae  110. 

—  intertrochanterica  143. 

—  lacrimälis  anterior  30. 

—  —  posterior  26. 

—  matricis  unguis  866. 

—  m.  supinatoris  111. 

—  nasälis  31,  32. 

—  obturatoriae  133. 

—  occipitalis  externa  4,  5. 

—  sacräles  81. 

—  sphenoidälis  6. 

—  supraventriculäris  395. 

—  terminälis  394. 

—  transversa  meätus  acustici 

interni  850. 

—  tubercüli  majöris,  min.  106. 

—  urethrälis  615,  623. 

—  vestibüli  843. 

Cruciform  ligament  183. 

Crura  ampullaria  843. 

—  anthelicis  825. 

—  cerebri  655. 

—  clitoridis  624. 

—  diaphragmätis  288. 

—  fornicis  669,  670. 

—  incüdis  836. 

—  penis  613. 

—  stäpedis  836. 

Crureus  353. 

Crus  helicis  825. 

Crypts  of  Lieberkuehn  538. 
Cuboid  bone  159,  169. 

Culmen  653. 

Cuneiform  bones  158,  169. 
Cuneus  664. 

Cupula  cochleae  847. 

—  pleurae  591. 

Curvatürae  ventricüli  530. 
Cuspides  393,  395,  398. 

Cusps  of  the  heart  valves  393, 

395,  398. 

Cutis  863. 

Cymba  conchae  825. 

D. 

Declive  653. 

Decussätio  brachii  conjunctivi 
689. 

;  —  lemniscörum  687,  695. 
j  . —  nervorum  trochleärium  698. 
I  —  pyramidum  648,  686. 

Deep  epigastric  artery  452. 

I  —  palmar  arch  435. 


Deep  ulnar  artery  432. 
Deiters’  nucleus  687. 

Deltoid  or  internal  lateral  liga¬ 
ment  -j-  the  anterior  and 
posterior  tibiotarsal  liga¬ 
ments  237. 

Demifacet  for  head  of  rib  71. 
Dens  epistrophei  75. 

Dentes  500. 

Dentin  505. 

Depression  lor  Gasserian  gang¬ 
lion  13. 

Diagonalconj  ugäta  141. 
Diameter  obliqua  141. 

—  recta  141. 

—  transversa  141. 

Diaphragm  287. 

Diaphrägma  287. 

—  pelvis  627. 

—  sellae  709. 

—  urogenitale  629. 
Diencephälon  646. 

Digastric  fossa  11. 

Digestive  tube  495. 

Digital  fossa  143. 

—  or  plantar  digital  arteries 

458. 

Digitatiönes  hippoeämpi  674. 
Discus  articularis  of  the  arti- 
culätio  sternoclaviculäris 
194. 

—  —  —  —  —  radioulnäris 

distälis  204. 

—  —  —  —  jaw  joint  170. 
Diverticula  ampüllae  606. 

J  Dorsal  ligaments  (of  hand) 
206. 

i  —  vertebrae  77. 

'  Dorsalis  indicis ,  or  dorsal 
artery  of  the  first  finger 
430. 

—  scapulae  424. 

Dorsum  näsi  856. 

I  —  sellae  6. 

:  Ductuli  aberräntes  605. 
i  —  alveoläres  585. 

—  efferentes  testis  604. 

—  excretörii  glandülae  lacri¬ 

mälis  822. 

—  transversi  epoöphöri  617. 
Ductus  arteriosus  [Botalli] 

491. 

—  choledöchus  551. 

—  cochleäri8  853. 

—  cysticus  551. 

—  deferens  606. 

—  ejaculatörli  609. 

—  endolymphaticus  852. 

—  epididymidis  605. 

—  epoöphöri  longitudinälis 
[Gartneri]  617. 

—  excretorius  vesicülae  semi- 
nälis  609.  6fc2. 

—  hepaticus  551. 
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Ductus  incisivus  859. 

—  lacrimäles  822. 

—  lactiferus  636. 

—  linguälis  507. 

—  nasolacrimal^  822. 

—  pancreaticus[Wirsungi]553. 
- acces8orIus[Santorini]  553. 

—  paraurethrälis  623. 

—  parotideus  [Stenonis]  515. 

—  perilymphatlcus  853. 

—  prostatlcus  602. 

—  reuniens  [Henseni]  852. 

—  semicirculäres  851. 

—  sublinguales  514. 

—  submaxilläri8  [Whartoni] 

515. 

—  sudoriferus  866. 

—  thyreoglossus  593. 

—  utriculosacculäris  852. 

—  venosus  [Arantii]  491. 
Duodenum  534. 

Dura  mater  encephäli  708. 

—  —  spinälis  643. 

E. 

Ear,  cartilage  of  823. 

—  external  823. 

—  hairs  of  832,  866. 

—  helix  of  825. 

—  inner  823,  842. 

—  lobule  of  826. 

—  middle  823,  832. 

—  outer  823. 

—  small  bones  of  835. 
Ear-drum  829. 

—  cavity  832. 

—  circular  ridge  of  831. 
Ear-wax  829. 

—  —  glands  829. 

Egg  616. 

Elbow  111. 

Elbow-joint  199. 

Eminence  for  superior  semi¬ 
circular  canal  13. 
Eminentla  arcuäta  13. 

—  carpi  radiälis  119. 

—  —  ulnäris  119. 

—  collaterals  674. 

—  conchae  825. 

—  eruciäta  5. 

—  fossae  triangularis  825. 

—  iliopectinea  129,  133. 

—  mtercondyloldea  150. 

—  mediälis  of  the  rhomboid 

fossa  649. 

—  pyrpmidälis  835. 

—  scaphae  825. 

Emissaria  463. 

Enamel  505. 

Encephalon  646. 

End-brain  646. 

Endocardium  388. 

Endolympha  851. 


Endothelium  camerae  anterio- 
ris  798. 

Ensiform  process  96. 
Epicardium  388,  404. 
Epicondyli  femöris  144. 

—  humeri  107. 

Epidermis  863. 

Epididymis  605. 

Epiglottis  575. 

—  cartilage  of  571. 
Epistropheus  73,  75,  98. 
Epithalamus  666. 

Epithelial  body  593. 
Epithelium  corneae  798. 

—  lentis  806. 

Epoophoron  617. 

Erectile  bodies  613. 

Erector  penis  632. 

—  spinae  309. 

Ethmoid  bone  22,  70. 

—  plate  22. 

Ethmoidal  cells  23. 

—  crest  6. 

—  labyrinth  23. 

Eustachian  tube  832,  840. 

—  valve  394. 

Excavatio  papillae  n.  optici  804. 

—  rectouterina  [cavum  Dou- 

glasi]  547,  623. 

—  rectovesicälis  544,  615. 

—  vesicouterina  623. 
Excretory  ducts  of  the  kidney 

597. 

Extensor  carpi  radialis  longior 
329. 

—  indicis  333. 

—  minimi  digiti  331. 

—  ossis  metacärpi  pollicis  332. 

—  primi  internodii  pollicis  332. 

—  proprius  hallücis  365. 

—  secündi  internodii  pollicis 

333. 

External  calcaneal  artery  456. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  calcaneonavicular  ligament 

239. 

—  circumflex  artery  454. 

—  condyle  (of  humerus)  107. 

—  division  of  erector  spinae 

309. 

—  or  inferior  haemorrhoidal 

artery  449. 

—  intermuscular  septum  317. 

—  lateral  ligament  171,  201, 

205. 

—  oblique  line  (of  the  jaw)  36. 

—  parietal  or  posterior  tem¬ 

poral  diploic  vein  463. 

—  pillar  (external  abdominal 

ring)  298. 

—  plantar  artery  458. 

—  semilunar  fibrocartilage  222. 

—  surface  (of  humerus)  106- 


External  tarsal  artery  457. 
Extremitas  acromiälis,  sternälis 
clavicülae  104. 

Eye  794. 

—  angle  of  877. 

—  cavitv  59,  816. 

—  chambers  of  807. 

—  coats  of  797. 

—  hard  or  white  coat  877. 

—  muscles  794,  809. 

—  poles  of  795. 

Eyeball  794,  795. 

Eyebrow  hairs  866. 

Eyebrows  817. 

Eyelids  794,  817. 

F. 

Fabella  366. 

Facet  for  tubercle  of  rib  77. 
Facial  artery  407. 

—  nerve,  knee  of  725. 

Facies  articuläris(es)  acromiälis 

clavicülae  104. 

—  —  acromii  101. 

—  —  atläntis  inferior  74. 

—  —  calcaneae  tali  154. 

—  —  calcanei  155. 

—  —  capitüli  costae  86. 

—  —  —  fibülae  151. 

—  —  carpea  radii  113,  114. 

—  —  cuboidea  155. 

—  —  epistrophei  75. 

—  —  fibuläris  tibiae  150. 

—  —  malleoli  mediälis,  late¬ 

ralis  151. 

—  —  naviculäris  tali  154. 

—  —  ossis  temporälis  9. 

—  —  patellae  149. 

—  —  sternälis  104. 

—  —  tibiae  superior  150. 

—  —  —  inferior  151. 

—  —  tubercüli  costae  86. 

—  —  vertebrae  72,  73,  77,  79. 

—  auriculäris  oss.  ilium  129. 

—  —  — sacri  83. 

—  cerebrälis  oss.  frontälis  18, 19. 

—  —  —  parietälis  20,  21. 

—  —  —  sphenoidälis  6. 

—  —  —  temporälis  9. 

—  convexa  cerebri  656. 

—  corneae  798. 

—  costälis  scapülae  100. 

—  dorsälis  ossis  sacri  80,  81. 

—  —  scapülae  101. 

—  fibülae  151. 

—  frontälis  oss.  frontälis  17. 

—  humeri  106. 

—  infratemporälis  maxillae  29. 

—  —  oss.  sphenoidälis  7. 

—  iridis  800. 

—  lentis  806. 

—  lunäta  oss.  coxae  129. 

—  maläris  oss.  zygomatlci  34. 

—  maxilläris  oss.  palatini  33. 
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Facies  mediälis  cerebri  657. 

—  na8äli8  maxillae  30. 

—  —  oss.  palatini  32,  33. 

—  orbitalis  maxillae  29. 

—  —  oss.  frontälis  19. 

—  —  —  sphenoidäiis  7. 

—  —  —  zygomatlci  34. 

—  palatlna  oss.  palatini  32. 

—  palpebrarum  anterior  821. 

—  —  posterior  820. 

—  parietälis  oss.  parietälis  20, 

21. 

—  patelläris  femöris  144. 
pelvlna  oss.  sacri  80. 

—  radii  112. 

—  sphenomaxilläri8  oss.  sphe¬ 

noidäiis  7. 

—  symphyseos  133. 

—  tali  154. 

—  temporalis  oss.  frontalis  17. 

—  —  —  sphenoidäiis  7. 

—  —  —  temporalis  9,  34. 

—  tibiae  150. 

—  ulnae  1 1 0. 

—  urethrälis  penis  612. 
Falciform  ligameut  212,  348. 
Falloppian  tube  617. 

False  vocal  cord  577. 

Falx  [aponeurotica]  mguinälis 
300. 

—  cerebelli  710. 

—  cerebri  710. 

Fascia(ae)  axillaris  317. 

—  brachii  317. 

- —  buccopharyngea  265. 

—  bulbi  [Tenoni]  816. 

—  clitoridis  624, 

—  colli  279. 

—  cremasterica  [Cooperi]  607. 

—  cribrösa  349. 

—  cruris  365. 

—  dentäta  hippocampi  674. 

—  diaphragmatic  pelvis  633. 

—  dorsalis  pedis  374. 

«—  endopelvina  633. 

—  endothoracica  591. 

—  iliaea  343. 

—  iliopectinea  343. 

—  infraspinäta  323. 

—  lata  348,  349,  356. 

—  lumbodorsälis  306. 

—  musculäres  orbltae  816. 

—  nuchae  305. 

—  obturatona  633. 

—  of  orbit  794,  816. 

—  orbitales  794,  816. 

—  parotideomasseterica  264. 

—  pectinea  348. 

—  pectorälis  317. 

—  pelvis  633. 

—  penis  614. 

—  pharyngobasiläris  527. 

—  praevertebräliß  279. 

—  prostatae  612. 


Fascia(ae)  subscapularis  318. 

—  superficialis  perinei  633. 

—  supraspinäta  323. 

—  temporalis  264. 

—  trigöni  urogenitälis  629. 
Fascicülu8(i)  anterior  proprius 

[Flechsigi]  693. 

—  anterolaterälis  superficialis 

[Gowersi]  695. 
cerebellospinäli8  695. 

—  cerebrospinäles  [pyramida¬ 

les]  686,  693,  695. 

—  cuneätus  [Burdachi]  649, 

693,  695. 

—  gräcilis  [Golli]  649, 693,695.  j 

—  lateralis  proprius  [Flechsigi] 

693.  s 

—  longitudinäles[pyramidäles] 

pontis  688. 

—  longitudinälis  mediälis  695. 

—  obllquus  pontis  651. 

—  of  the  pars  infraclaviculäris 

plexus  brachiälis  747. 

;  pyramidäies  686. 

—  sulcomarginälis  695. 

—  tegmentomamilläris  702. 

—  thalamomamilläris  [Vicq 

d’Azyri]  689,  702. 

—  transversi  aponeurosis  pal- 

märis  335. 

—  —  —  plantäris  370. 
Fasciöla  cinerea  668. 

Fastigium  655. 

Fat  body  of  orbit  816.  I 

Fauces,  isthmus  of  520. 

Femur  142,  168, 

—  head  of  143. 

—  neck  of  143. 

—  shaft  of  142. 

Fenestra  cochleae  834. 

—  vestibCili  834,  844. 

|  Fetal  circulation  491. 

Fibrae  arcuätae  externae  649, 
687,  700. 

—  cerebellooliväres  700. 

I  —  circuläres[Muelleri]  m.ciliä- 
ris  799. 

j  —  intercruräles  298. 

!  —  lentis  806. 

:  —  meridionäles  [Brueckei]  m. 
ciliäris  799. 

—  obliquaeofthetunicamuscu- 

laris  of  the  stomach  534. 

—  pontis  profündae,  super- 

ficiäles  688. 

—  zonuläres  807. 
Fibro-cartilage  of  jaw  joint  170. 
Fibrocartilago  basälis  11. 

—  intervertebrälis  174. 

—  naviculäris  242. 

Fibüla  150,  168. 

Fila  lateralia  pontis  651. 

—  radicularla  n.  spinälis  736. 
Fillet  of  the  brain  655. 


Fillet,  decussation  of  687,  695. 

—  medial  688,  695. 

Filum  durae  matris  spinälis 
643. 

—  terminäle  638. 

Fimbrla(ae)  hippocämpi  669, 

—  ovarlca  617.  [674. 

—  tubae  617. 

Fingers,  joints  of.  209. 

Fissura  calcarlna  664. 

—  cerebri  laterälis  [Sylvii]  661. 

—  collaterälis  663. 

—  hippocämpi  663. 

—  longitudinälis  cerebri  657. 

—  mediäna  anterior  638,  648. 

—  —  posterior  649. 

—  orbitalis  inferior  7,  29, 

33,  59. 

—  —  superior  6,  59. 

—  parietoocipitälis  664. 

—  petrooccipitä]i8  3,  4,  11. 

—  petrosquamösa  10,  13. 

—  petrotympan  ica  [Glaseri]  1 5. 

—  pterygoldea  8.- 

—  sphenooccipitälis  3. 

—  sphenopetrösa  7,  11. 

—  transversa  cerebelli  655. 

—  —  cerebri  657. 

—  tympanomastoidea  15. 
Fissure  of  Rolando  662. 

Flank  pad  291. 

Flexor  brevis  minimi  digiti  336. 

—  —  —  —  pedis  377. 
Flexüra  coli  dextra  542. 

—  —  sinistra  543. 

—  duodeni  inferior,  superior 

534. 

—  duodenojejunälis  534. 

—  perineälis  recti  546. 

—  sacrälis  recti  546. 
Floccülus  cerebelli  653. 

Flock  653. 

Flumlna  pilörum  866. 

Folium  vermis  653. 

Follicüli  linguäles  511. 

—  oöphöri  616. 

Fontanelies  71. 

Fonticüli  71. 

Foot,  bones  of  154,  196. 

—  —  — ,  root  of  154,  169. 

—  joints  of  235 

—  root  of  154. 
Foramen(mlna)  alveoläre  29. 

—  aplcis  dentis  505. 

—  caecum  (oss.  frontälis)  18. 

—  —  fissürae  mediänae  648. 

—  —  linguae  [Morgagni]  507. 

—  carotica  12. 

—  clinoideocaroticum  8. 

—  costotran8versarium85,l  91 . 

—  diaphragmatis  sellae  709. 

—  epiplolcum  [Winslowi]  561 . 
ethmoidälla  19,  23. 

I  —  frontäle  17. 
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Forämen(mina)  incisivum  31. 

—  infraorbitäle  29. 

—  infrapiriförrae  212. 

—  interventriculäre  [Monroi] 

666. 

—  inter  vertebrale  72,  82. 

—  ischiadicum  majus,  minus 

—  juguläre  4,  11.  [212. 

—  lacerum  1 1 . 

—  Magen  di  i  655. 

—  magnum  3. 

—  mandibulare  37. 

—  mastoidea  10. 

—  mentale  36. 

—  nasalia  27. 

—  nutriclum  femöris  142. 

—  —  fibülae  151. 

—  —  humeri  106., 

—  —  oss.  metacarpälis  121. 

—  —  —  metatarsälis  160. 

—  —  phalängis  121,  160. 

—  —  radii  112. 

—  —  tibiae  150. 

—  —  ulnae  110. 

—  obturätum  121. 

—  occipitäle  magnum  3. 

—  opticum  6,  8. 

—  ovale  [cordis]  395. 

—  —  of  the  sphenoid  bone 

6,  7. 

—  palatiua  32. 

—  papillaria  598. 

—  parietale  21. 

—  posterior  condyloid  4. 

—  rotündum  6,  7. 

—  sacralia  80,  81. 

—  singuläre  850. 

—  sphenopalatlnum  33. 

—  spinösum  6,  7. 

—  supraorbitäle  17. 

—  suprapiriforme  212. 

—  stylomastoideum  12,  14,16. 

—  thyreoideum  568. 

—  transversarium  73. 

—  venae  cavae  288. 

—  venärum  minimärum  [The- 

besii]  403. 

—  vertebrale  72,  73,  77,  79. 

—  zygomaticofaciäle  34. 

—  zygomaticoorbitäle  34,  59. 

—  zygomaticotemporäle  34. 
Fore-arm,  bones  of  114,  115. 
Fore-brain  646. 

Fore-chambers  of  heart  383. 
Formatio  reticularis  641,  687. 
Fornix  cerebri  668,  670. 

—  conjunctivae  821. 

—  pharyngis  521. 

—  sacci  lacrimalis  822. 

—  vaginae  622. 

—  ventriculi  530. 

Fossa  acetabüli  129. 

—  anthelicis  826. 

—  axillaris  256. 


Fossa(ae)  caecälis  564. 

—  canina  29. 

—  carotica  255. 

—  cerebri  lateralis  [Sylvii]  664. 

—  condyloldea  4. 

—  coronoidea  107. 

—  digas tri'ca  37. 

—  ductus  venösi  549. 

—  glandulae  lacrimalis  19. 

—  hyaloldea  807. 

—  hypophyseos  6. 

—  iliaca  129. 

—  iliopectinea  348. 

—  incüdis  835. 

—  infraclaviculäns  255,  256. 

—  infraspinäta  101. 

—  infratemporälis  56. 

—  intercondyloldea  femoris  144. 

—  —  tibiae  150. 

—  interpedunculäris  656. 

—  ischiorectälis  633. 

—  juguläris  (oss.  temporalis) 

11. 

—  —  (colli)  255. 

—  mandibuläns  9. 

—  mastoidea  10. 

—  naviculäris  urethrae  [Mor- 

gagnii]  615. 

—  —  [vestibüli  vaginae]  626. 
j  —  occipitäles  5. 

|  —  olecräni  107. 
i  —  ovälis  (heart)  394. 

| - (thigh)  298,  349. 

I  —  parietälis  21. 

!  —  pterygoidea  8,  32. 
j  —  pterygopalatlna  33,  57. 

'  —  radiälis  humeri  107. 

I  —  retromandibuläri8  255. 

—  rhomboldea  649. 

|  —  sacci  lacrimalis  26. 
i  —  sagittäles  54  S. 

—  scaphoidea  8. 

—  Scarpae  major  348. 

—  sigmoidea  11. 

—  subarcuäta  11,  16. 

|  — •  subscappläris  100. 

i  —  supraclaviculäres  255. 
j  —  supraspinäta  101. 
j  —  supratonsiiläris  519. 

—  temporalis  56. 

—  triangularis  auriculae  815. 

—  trochanterlca  143. 

—  venae  cavae  548. 

—  —  umbilicalis  548. 

—  vesicae  felleae  *>49. 
Fossüla(ae)  fenestrae  cochleae 

—  —  vestibüli  834.  [834. 

—  petrösa  12,  14. 

—  tonsilläres  519,  521. 

Fourth  ventricle,  floor  of  652. 
Fovea  articularis  superior 

atläntis  74. 

—  capitis  femoris  143. 

—  capitüli  radii  113. 


Fovea(ae)  centralis  (retinae) 
804. 

—  costales  75,  77. 

—  costälis  transversalis  77. 

—  dentis  74. 

—  inferior  fossae  rhomboldeae 

650. 

—  inguinales  567. 

—  nuchae  257. 

—  oblönga  569. 

—  pterygoidea  processus  con- 

dyloidei  37. 

—  sublinguälis  37. 

—  submaxilläris  37. 

—  superior  fossae  rhomboldeae 

650. 

—  supravesicälis  567. 

—  triangularis  569. 

—  trochleäris  19. 

Foveölae(a)  gastricae  533. 

—  granuläres  [Pacchioni]  21, 

707. 

—  palatina  517. 

Frenülum(a)  clitoridis  626. 

—  labiörum  oris  496. 

—  —  pudendi  626. 

—  lingüae  512. 

—  praeputli  614. 

—  valvülae  coli  541. 

—  veli  medulläris  anterioris 

655. 

Frontal  bone  17,  69. 

—  cavities  19.  62,  861. 

—  eminence  17.’ 

—  lobe  659. 

—  process  34. 

Fundus  of  internal  acoustic 
meatus  849. 

—  meätus  acustici  intern i 

—  uteri  617.  [849. 

—  ventriculi  530. 

—  vesicae  felleae  551. 

—  —  uriname  601. 

Funicular  cells  of  gray  matter 

693. 

Funiculi  medüllae  spinälis  639, 
649,  693. 

Funiculus  spermaticus  607. 

—  umbilicälis  491. 

Funnel  of  brain  664. 

G. 

Gälea  aponeurotica  260. 

Gall  bladder  551. 

Ganglion(ia)  cardiacum  [Wris- 
bergi]  791. 

—  cervicälia  788. 

—  ciliäre  714. 

—  coeliaca  791. 

—  commissuräle  alae  cinereae 

700. 

—  genicüli  724. 

—  juguläre  700,  731. 
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Ganglia(Ion)  lumbälia  790. 

—  mesentericum  superius  790.  i 

—  nodösum  n.  vagi  700,  731. 

—  oticum  723. 

—  peripheral  sympathetic  787. 

—  petrösum  n.  glossopharyngei 

700,  728. 

—  phremcum  791.  [787. 

—  plexüum  sympathicörum 

—  sacralia  793. 

—  semilunäre  [Gasseri]  698, 

713. 

--  sphenopalatmum  717,  788. 

—  spinale  736. 

—  spirale  (cochleae)  700,  728 

—  splanchnicum  791. 

—  submaxilläre  723,  788. 

—  superius  n.  glossopharyngei 

700,  728. 

—  thoracalia  791. 

—  trunci  sympathici  787. 

—  vestibuläre  699,  727. 

Gaster  530. 

Gastric  or  coronary  artery  439. 
Genial  tubercles  36. 

Geniculate  bodies  665,  666. 

G  enicülu  m  can  älis  facialis  14,16. 

—  nervi  facialis  724. 
Geniohyoglossus  509. 

Genu  capsülae  internae  690. 

—  corporis  callösi  667. 

—  [internum]  radicis  n.  facialis 

699. 

Gimbernat’s  ligament  298. 
Gingiva  499. 

Glabella  17. 

Gladiolus  93. 

Gland  of  Nuhn  513. 
Glandülae(a)  areoläres  [Mont- 
gomerii]  636. 

—  bronchiales  583. 

—  buccäles  497. 

—  bulbourethräles  [Cowperi] 

612. 

—  ceruminösae  829,  866. 

—  cervicäles  [uteri]  619. 

—  ciliares  [Molli]  821,  866. 

—  circumanäles  866. 

—  cütis  863,  866. 

—  duodenales  [Brunneri]  539. 

—  gastricae  [propriae]  534. 

—  glomifbrmes  866. 

—  intestinales  [Lieber kuehni] 

539,  548. 

—  labiales  497. 

—  lacrimäles  822. 

—  laryngeae  579. 

—  linguales  posteriores  512. 

—  linguälis  anterior  [Blandini, 

Nuhni]  512. 

—  molares  497. 

—  mucosae  [Krausei]  821. 

—  mucosae  tubae  auditivae 

841. 


Glandülae(a)  nasales  861. 

—  oesophageae  531. 

—  olfactoriae  862. 

—  palatinae  518. 

—  parotis  515. 

—  —  accessorla  515. 

—  pharyngeae  523. 

—  pyloricae  533. 

—  sebaceae  636,  821,866, 868. 

—  sublingualis  514. 

—  submaxilläris  515. 

—  sudoriferae  636,  866. 

—  suprarenäles  603. 

—  —  accessoriae  603. 

—  tarsäles  [Meibomi]  820. 

—  thyreoidea  593. 

—  —  accessorla  suprahyoidea 

593l 

—  thyreoideae  accessoriae  593. 

—  tracheäles  579. 

—  urethrales  [Littrei]  614,622. 

—  uterlnae  619. 

—  vestibuläres  minöres  625. 

—  vestibuläris  major  [Bartho- 

lini]  624. 

Glans  clitoridis  623. 

—  penis  611,  613. 

Glaserian  fissure  15. 

Glenoid  cavity  9. 

—  ligament  196. 

Globus  pallidus  689. 

Glomus  caroticum  594. 

—  chorioideum  673. 

—  coccygeum  439. 

Glottis  576. 

Gluteal  groove  356. 

Gowers’  bundle  or  tract  694. 
Graafian  follicle  615. 

Granular  layer  of  cerebellum 

688. 

Granulationes  arachnoideäles 
[Pacchioni]  706. 

Gray  matter,  distribution  of 
principal  masses  of  686. 
Great  sacrosciatic  foramen  212. 

—  —  notch  129,  131. 

Greater  tuberosity  (of  humerus) 

106. 

Groove  for  lateral  sinus  21. 

—  —  nasal  nerve  27. 

Grooves  of  cerebellum  653. 

—  of  cerebrum  661. 

Gum  499. 

Gyri,  annectant  660. 

—  of  cerebellum  653. 

—  of  cerebrum  661. 

Gyrus(i)  anguläris  663. 

—  breves  insülae  664. 

—  centräles  661,  663. 

—  cerebelli  653. 

—  cerebri  661. 

—  cingüli  663. 

—  fornicätus  663. 

—  frontäles  661. 


Gyrus(i)  fusiförmis  663. 

—  hippocämpi  663. 

—  insülae  664. 

—  linguälis  663. 

—  longus  insülae  664. 

—  occipitäles  lateräles,  supe- 

riöres  663. 

—  orbitäles  662. 

—  profündi  661. 

—  rectus  662. 

—  subcallösu8  665. 

—  supramarginälis  663. 

—  temporäles  663. 

—  transit! vi  661. 

H. 

Habenüla  665. 

Haemorrhoidal  tumors  547. 
Hair  streams  865. 

—  vortex  865. 

Hairs  862,  865. 

Hammer  835. 

—  folds  838. 

Hamular  process  8,  26. 
Hamülus  lacrimälis  26. 

—  läminae  spirälis  848. 

—  ossis  hamäti  117. 

—  pterygoideus  8. 

Hand,  bones  of  122. 

—  bones  of  root  of  116, 

127. 

—  root  of  119. 

Handle  of  sternum  91. 
Haustra  coli  539. 

Head  bone  of  wrist  117. 

—  hairs  of  865. 

—  joints  182. 

Hearing,  nerve  of  726. 

—  organ  of  822. 

Heart  383. 

—  apex  of  383. 

—  base  of  383. 

—  left  auricle  of  397. 

—  —  ventricle  of  398. 

—  muscle  388. 

—  position  of  383. 

—  right  auricle  of  394. 

—  —  ventricle  of  395. 

—  serous  sack  of  404. 

—  sympathetic  plexus  of  791. 

—  vessels  of  400. 

—  vortex  of  389. 

Heel-bone  155,  156. 
Helicotrema  848,  852. 

Helix  824. 

Hemisphaeria  bulbi  urethrae 
612. 

—  cerebelli  653. 

—  cerebri  646,  657. 

Hepar  548. 

Hepatic  flexure  of  the  colon  543. 
Hiätus  aorticus  288. 

—  canälis  faciälis  13,  14. 

—  Falloppii  13,  14. 
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Hiatus  maxilläris  29,  30. 

—  oesophagcus  288. 

—  sacralis  81. 

—  semilunaris  03. 

—  tendineus[adductorius]352, 

354. 

Hilus  gland'ulae  suprarenälis 
603. 

—  lienis  553. 

—  nuclei  dentäti  689. 

—  —  oliväris  687. 

—  ovarii  616. 

—  pulmonis  580. 

—  renälis  596. 

Hind  brain  645. 

Hip  bone  128,  166. 

—  joint  217. 

Hippocampus  674. 

Hirci  866 

Hook  bone  117,  127. 
Horizontal  plate  32. 

Horse  tail  735. 

Humerus  106,  126. 

Humor  aqueus  797,  807. 

—  vitreus  807 
Hunter’s  canal  354. 

Hydatids  of  the  testicle  605. 
Hymen  [feminTnus]  622. 

Hyoid  bone  72,  78. 
Hypogastric  artery  442. 
Hypophysis  [cerebri]  665. 
Hypothalamus  665,  689. 
Hypothenar  335. 

I. 

Ileum  538. 

Iliac  fossa  129. 

Iliolumbar  artery  444. 

—  ligament  211. 

Iliotibial  band  356. 

Ilium  129,  166. 

Impresslo  cardiaca  (pulmonis) 
580. 

—  petrGsa  (cerebri)  660. 

—  trigemini  oss.  temporalis  13. 
Impression  for  conoid  ligament 

105. 

—  —  rhomboid  ligament  105. 
Impressiönes  digitatae  5,  7, 

13,  18,  19,  21. 

—  hepatis  548,  549. 

—  renis  597. 

Incisor  teeth  502. 

Incisüra(ae)  acetabfdi  129. 

—  anterior  auris  826. 

—  antitragicoheliclna  825. 

—  [apicis]  cordis  385. 

—  cardiaca  (pulmonis)  581. 

—  cartilagini8  meätus  acustici 

externi  [Santorini]  829. 

—  cerebelli  651. 

—  clavicuhiris  sterni  91. 

—  costales  sterni  91. 

—  ethmoidälis  18,  19. 


j  Incisfira(ae)  fibuhäris  151. 

—  frontalis  17. 

—  interarvtaenoldea  576. 

—  interlobäris  581. 

—  intertragica  823,  825. 

—  ischiadicae  129,  131. 

—  juguläris  oss.  occipitalis  4. 

—  —  oss.  temporalis  11. 

I  —  —  sterni  91. 

—  lacrimalis  30. 

. —  mandibulae  37. 

—  mastoldea  11. 

— .  nasälis  29,  30. 

—  pancreätis  552. 

—  parietälis  10. 

—  radiälis  111. 

J  —  scapulae  100. 

—  semilunaris  ulnae  111. 

—  sphenopalatina  33. 

—  supraorbitälis  17. 

—  tentorii  709. 

—  terminälis  cartilaginis  auri¬ 

culae  823. 

—  thyreoldea  [superior]  568. 

—  tympanica  [Rivini]  15,  829. 

—  ulnäris  radii  113. 
i  —  umbilicalis  548. 

—  vertebrales  72,  82. 

J  Inclinatio  pelvis  141. 

Incus  836. 

Inferior  calcaneonavicular  liga¬ 
ment  242. 

—  coronary  artery  408. 

—  curved  line  (of  ilium)  129. 
dental  canal  27. 

—  —  foramen  37. 

—  external  articular  artery 

455. 

—  horn  (lateral  ventricle)  671, 

674. 

-  internal  articular  artery 

—  lingual  509.  [455. 

—  longitudinal  sinus  460. 

—  maxillary  bone  36. 

—  profunda  artery  428. 

—  radioulnar  articulation  204. 

—  turbinated  crest  33. 
Infratemporal  fossa  56. 
Infundibula(um)  pulmonis  665. 

—  ethmoidäle  63. 

—  tubae  uterinae  617. 
Inguinal  canal  298. 

—  ligament  298. 

—  rings  298,  301. 

Inner  condyle  (of  femur)  144. 

—  division  of  erector  spinae31 1. 

—  portion  of  the  m.  thyreoi- 

arytaenoideus  573. 

—  tuberosity  144. 

Innominate  vein  463. 
Inscriptiönes  tendineae  295. 
Insula  664. 

Integumentum  commune  614, 
863. 


Interarticular  fibrocartilage 
170,  194. 

—  ligament  188. 
Interauricular  septum  394. 
Inter-brain  639. 

Intercolumnar  fascia,  external 

spermatic  fascia  298. 
Internal  abdominal  ring  298, 
301. 

—  annular  ligament  378. 

—  auditory  artery  422. 

;  —  border  of  humerus  106. 
i  —  calcaneal  branch  456. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  calcaneonavicular  ligament 
239. 

—  condyle  97. 

—  cuneiform  bone  138,  169. 

—  intermuscular  septum  317. 

—  lateral  ligament  200,  205, 
226. 

—  malleolar  branch  432. 

—  oblique  line  (of  jaw)  37. 

—  plantar  artery  458. 

—  pubic  vein  481. 

—  semilunar  fibrocartilage 
222. 

—  —  (of  humerus)  96. 

—  tarsal  artery  457. 
Interolivary  layer  686. 
Interosseous  ligament  239. 

—  recurrent,  or  posterior  inter¬ 
osseous  recurrent  408. 

Interpubic  disc  195. 
lntertransversäles  313. 
Intertrochanteric  line  143. 
Intervertebral  discs  170,  171. 

—  foramina  72. 

Intestine,  large  or  thick  538. 

—  villi  of  538. 

—  small  or  thin  533. 
Intestinum  caecum  539. 

—  cra8sum  538. 

—  ileum  536. 

—  jejunum  536. 

—  rectum  546,  547. 

—  tenue  534. 

—  —  mesenterifile  535,  536. 
Intumescentia  cervicälis,  lum- 

bälis  638. 

—  tympanica  730. 

Iris  798,  800,  801. 
Ischiocavernösus  631. 

Ischium  129,  131,  166. 

Island  of  Reil  664. 

—  —  —  threshold  of  664, 
665. 

Isthmus  aörtae  407. 

—  cartilaginis  auricülae  823, 

—  faucium  519. 

—  glandfilae  thyreoidcae  593. 
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Isthmus  gyri  fornicäti  663. 

—  prostätae  611. 

—  rhombencephäli  646,  655. 

—  tubae  auditivae  840. 

—  —  uterinae  617. 

J. 

Jaw  joint  166. 

Jejünum  536. 

Joints  190. 

Juga  alveolaria  31,  36. 

—  cerebellaria  5. 

—  cerebralla  5,  7, 9, 13, 18, 19, 

21. 

Juncturae  tendinum  330. 

K. 

Key-bone  104,  126,  194,  195. 
Kidney,  calyx  of  598. 

—  cordical  lobule  of  598. 

—  pelvis  of  598. 

Kidneys  595. 

Knee  cap  149,  168. 

Knee-joint  222. 

L. 

Labium(a)  externum,  internum 
ossis  ilium  129. 

—  laterale,  mediale  femöris 

142. 

—  majöra,  minora  pudendi  606. 

—  oris  496. 

—  uteri  618. 

—  vocäle  576. 

Labrum  glenoidäle  articulatiö- 
nis  humeri  196. 

—  —  —  coxae  217. 
Labyrinth  capsule  69,  842. 

—  membranous  842,  851. 

—  osseous  842. 

Lacertus  fibrosus  319. 

—  muscüli  recti  lateralis  810. 
Lachrymal  apparatus  794,  822. 

—  bone  26,  70. 

—  crest  26. 

—  gland  822. 

—  groove  30. 

—  lake  818. 

—  tubules  822. 
Lachcrymo-nasal  duct  822. 
Lacrimae  822. 

Lacüna  musculorum,  vasörum 
343. 

Lacunae  urethrales  [Morgagnii] 
615,  623. 

Lacus  lacrimälis  818. 
Lamina(ae)  affixa  672. 

—  basälis  799. 

—  basiläris  cochleae  853. 

—  cartilaginis  cricoldeae  569. 

—  —  thyreoideae  568. 

—  choriocapilläris  799. 


Lamina(ae)  chorioidea  epithe- 
liahs  654,  666,  672. 

—  cribrosa  of  the  ethmoid  bone 

—  —  sclerae  797.  [22. 

—  elastica  anterior  [Bowmani] 

798. 

—  —  posterior  [Descemeti, 

Demoursi]  798. 

—  fibrocartilaginea  interpublca 

215,  216. 

—  fusca  (sclerae)  798. 

—  lateralis  cartilaginis  tubae 

auditivae  841. 

—  —  processus  pterygoidei  8. 

—  mediälis  cartilaginis  tubae 

auditivae  841. 

—  —  processus  pterygoidei  8. 

—  mediastinälis  591. 

—  medulläres  of  the  cerebellum 

—  —  thalami  689.  [689. 

—  membranacea  tubae  audi¬ 

tivae  841. 

—  mesenterii  propria  563. 

—  modioli  848. 

—  papyräcea  23. 

—  perpendiculäris  23,  24. 

—  quadrigemina  655. 

—  rosträlis  667. 

—  septi  pellucidi  669. 

—  spiralis  ossea  849. 

—  —  secundaria  849. 

—  suprachorioldea  798,  799. 

—  terminälis  665,  666. 

—  tragi  825. 

—  vasculosa  799. 

—  vastoadductoria  354. 
Lanügo  866. 

Larynx  568. 

—  cartilages  of  568. 

Lateral  false  ligament  422. 

—  funiculus  bundle  695. 

—  —  of  the  spinal  cord  639, 

693. 

—  limiting  layer  of  gray  matter 

of  spinal  cord  695. 

—  mass  of  ethmoid  23. 

—  sinus  459. 

—  ventricle  670. 

Left  auricle  397. 

—  auricular  appendix  397. 

—  terminal  branch  416. 
Lemniscus  655. 

—  lateralis  [acusticus]  655, 

687,  700. 

—  medialis  [sensitivus]  688, 

Lens  797,  806.  [695. 

—  capsule  of  806. 

—  crystallina  797,  806. 

—  epithelium  of  806. 

—  fibres  806. 

—  nucleus  806. 

—  stars  806,  807. 

Lentiform  nucleus  690 


Lesser  sacrosciatic  foramen  21 2. 

—  —  notch  131. 

—  tuberosity  106. 

Levator  cushion  523. 

—  paläti  524. 

Lid  plates  of  eye  819,  820. 

—  slit  817. 

Lien  553,  554. 

—  accessorius  554. 

Ligament  of  the  ovary  619. 
Ligamenta(um)  accessoria  vo- 

laria  207. 

—  acromioclaviculäre  195. 

—  aläre  dentis  185. 

—  alaria  229. 

—  annulärebaseosstäpedis837. 

—  —  radii  201. 

—  annularla  digitorum  340. 

—  —  trachealia  579. 

—  anococcygeum  632. 

—  apicis  dentis  185. 

—  arcuätum  pubis  215. 

—  arteriosum  398. 

—  auricularia  [Valsalvae]  826. 

—  basium  [ossium  metacarpa- 

lium]  dorsalia ,  volaria 
206. 

—  —  [ossium  metacarpalium] 

interossea  207. 

—  —  [ossium  metatarsalium] 

dorsalia  239. 

—  —  [ossium  metatarsalium] 

interossea  245. 

—  —  [ossium  metatarsalium] 

plantaria  243. 

—  bifurcätum  239. 

—  calcaneocuboideum  dorsale 

—  —  plantare  242.  [239. 

—  calcaneofibuläre  235,  236. 

—  calcaneonaviculäre  plantare 

242. 

—  calcaneotibiäle  237. 

—  capitüli  costae  interarticu- 

läre  188. 

—  —  costae  radiätum  189. 

—  —  fibulae  234. 

—  capitulörum  [ossium  meta¬ 

carpalium]  transversum 
208. 

—  —  [ossium  metatarsalium] 

transversum  245. 

—  carpi  arcuätum  [dorsale]  206. 

—  —  dorsäle  334. 

—  —  radiätum  205. 

—  —  transversum  335. 

—  —  voläre  335. 

—  carpometacarpea  206. 

—  ceratocricoidea  570. 

—  collateräle  fibuläre,  tibiäle 

226. 

—  —  radiäle,  ulnäre  200,  201. 

—  collaterälla  carpi  205. 

—  —  digitörum  209. 

—  colli  costae  191. 
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Ligamenta(um)  columnae  ver- 
tebrälis  174. 

—  conoideum  195. 

—  coracoacromiäle  195. 

—  coracoclaviculäre  195. 

—  coracohumeräle  197. 

—  corniculopbaryngeum  571. 

—  coronarlum  hepätis  559. 

—  costoclaviculare  194. 

—  costotransversaria  190. 

—  costoxiphoidea  193. 

—  cricoarytaenoideum  poste¬ 

rius  570. 

—  cricopharyngeum  571. 

—  cricothyreoideum  [medium] 

571. 

—  cricotracheäle  571. 

—  cruciäta  digitörum  manus  i 

340. 

—  —  genus  223. 

—  cruciätum  atläntis  184. 

—  —  cruris  374. 

—  'cuboideonaviculäre  dorsale  J 

239. 

—  —  plantare  243. 

—  cuneocuboideumdorsale239.  j 

—  —  interosseum  245. 

—  —  plantare  243. 

—  cuneometatarsea  interossea  j 

245. 

—  deltoidcum  235,  237. 

—  denticulätum  643. 

—  duodenorenäle  559. 

—  epididymidis  605. 

—  falciförme  hepätis  559. 

—  flava  174,  177. 

—  fundiförme  clitoridis  297. 

—  —  penis  297,  614. 

—  gastrocolicum  560. 

—  gastrolienäle  554,  559. 

—  glossoepiglottlcum  571. 

—  hamatometacarpeum  206. 

—  hepatocolicum  559. 

—  hepatoduodenäle  559. 

—  hepatogastrlcum  559. 

— •  hepatorenäle  559. 

—  hyoepiglotticum  571. 

—  hyothyreoidea  570. 

—  iliofemoräle  217. 

—  iliolumbäle  211. 

—  incüdis  837. 

—  inguinale  [Pouparti]  298. 

—  inguinale  reflexum  [Collesi] 

300. 

—  intercarpea  dorsalia  206. 

—  —  interossea  207. 

—  —  volaria  205. 

—  interclaviouläre  194. 

—  intercostalia  externa  285.  j 

—  —  interna  285. 

—  intercuneiformia  dorsalia 

239. 

—  —  interossea  245. 


Ligamenta(uiu)  intercuneifor¬ 
mia  plantaria  243. 

—  interfoveoläre  [Hesselbachi] 

—  interspinalial  74,176.  [301. 
--  intertransversaria  174,  176. 

—  ischiocapsuläre  218. 
laciniätum  378,  379. 

—  lacumire  [Gimbernati]  298. 

—  latum  uteri  624. 
longitudinalia  1 74,  178, 179. 

—  lumbocostäle  306. 

—  mallei  837. 

—  malleoli  lateralis  234,  235. 

—  navicularicuneiformia  dor¬ 

salia  239. 

—  —  plantaria  243. 

—  nuchae  181. 

—  ossiculörum  audltus  837. 
ovarii  proprium  619. 

—  palpebräle  mediale  822. 

—  patellae  231. 

—  pectinätum  iridis  801. 

—  mucösum  229. 

—  phrenicocolicum  554. 

—  phrenicolienäle  554,  559. 

—  pisohamätum  205. 

—  pisometacarpeum  205. 

—  plantare  longum  241. 

—  poplitea  227. 

—  pubicum  superius  215. 

—  pubocapsuläre  217. 

—  puboprostatlca  632,  633. 

—  pubovesicalia  633. 

—  pulmonale  591. 

—  pylori  532. 

—  radiocarpea  205,  206. 

—  sacrococcygea  180. 

—  sacroilläca  211,  212,  214. 

—  sacrospinösum  214. 

—  sacrotuberösum  214. 

—  sphenomandibuläre  172. 

—  spirale  cochleae  -853. 

—  sternoclaviculäre  194. 

—  sternocostäle  interarticuläre  I 

193. 

—  sternocostal ia  radiäta  193. 

—  sternopericardiäca  405. 

—  stylohyoideum  42. 

—  stylomandibuläre  172. 

—  supraspinäle  174,  176. 

—  Suspensorium  185. 

—  —  clitoridis  624. 

—  —  ovarii  623. 

—  —  penis  614. 

—  talocalcanea  239. 

—  talofibularla  235,  236. 

- —  talonaviculäre  [dorsale]  239. 

—  talotibialia  237. 

—  tarsi  dorsalia  239. 

—  —  plantaria  241. 

—  tarsometatarsea  dorsalia  2  39. 

—  —  plantaria  243. 

—  temporomandibuläre  171. 


j  Ligamentum(a)  teres  femöris 
j  —  —  hepätis  549.  [220. 

—  —  uteri  619. 

—  thyreoepiglottlcum  571. 
i  —  tibionaviculäre  237. 

—  transversum  acetabüli  217. 

—  —  atläntis  184. 

—  —  cruns  365. 

—  —  genus  222. 

—  —  pelvis  629. 

—  —  scapülae  195. 

—  trapezoldeum  195. 

—  triangularla  hepätis  559. 

—  tubercüli  costae  191. 

—  umbilicäle  laterale  446. 

—  —  medium  601. 

—  vaginälia  340. 

—  venae  cavae  sinistrae  402. 

—  venÖ8um  [Arantii]  549. 

—  ventriculäre  572. 

—  vocäle  571. 

Limbus  acetabüli  129. 

—  alveoläris  31,  36. 

—  corneae  797,  798. 

—  fossae  ovälis  [Yieussenii] 

394. 

—  membränae  tympäni  831. 

—  palpebrälis  anterior,  poste¬ 

rior  817. 

Limen  insülae  664,  665. 

—  nasi  859. 

Linea(ae)  alba  297. 

—  arcuäta  129. 

—  aspera  femöris  142. 

—  Gennari  698. 

—  glutäeae  129. 

—  intercondyloidea  144. 

—  intermedia  alae  oss.  ilium 

129. 

—  intertrochanterica  143. 

—  musculäres  scapülae  100. 

—  mylohyoidea  37. 

—  nuchae  5. 

—  obliqua  cartilaglnis  tliyreoi- 

deae  568. 

—  —  mandibülae  36. 

—  pectinea  142. 

—  poplitea  150. 

—  semicirculäri8  [Douglasi] 

293,  297. 

—  semilunaris  [Spigeli]  297. 

—  temporales  9,  17,  21. 

—  terminälis  133. 

—  transversae  ossis  sacri  80. 

—  visus  795. 

Lingüa  507. 

Lingual  tonsil  511. 

Lingüla  cerebelli  653,  655. 

—  mandibülae  37. 

—  pulmönis  581. 

—  sphenoidälis  6. 

Liquor  cerebrospinalis  643,  706. 

—  follicüli  616. 
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Liquor  pericardii  404. 
Lissauer’s  marginal  zone  695. 
Liver  549. 

Lobulüs(i)  auriculae  826. 

—  biventer  cerebelli  651,  653. 

—  centralis  cerebelli  653. 

—  corticäles  renis  598. 

—  epididymidis  605. 

—  mammae  636. 

—  paracenträlis  664. 

—  parietälis  inferior,  superior 

663. 

—  pulmonis  585. 

—  quadranguläris  653. 

—  semilunaris  inferior,  supe¬ 

rior  653. 

—  testis  604. 

—  thymi  586. 

Löbus(i)  caudätus  [Spigeli] 
548. 

—  cerebri  661. 

—  hepatis  548. 

—  hypophyseos  665. 

—  mammae  636. 

—  olfactorius  665. 

—  pyramidalis  593. 

—  quadrätus  hepatis  548. 

—  renales  597,  598. 

Locus  caeruleus  650,  698. 
Long  calcaneocuboid  or  long 

plantar  ligament  241. 

—  external  lateral  ligament  226. 

—  thoracic  artery  424. 

Lower  jaw,  body  of  36. 

—  —  bone  35. 

—  —  ramus  of  37. 

Lumbar  arteries  439. 

—  enlargement  637. 

—  nerves  736. 

—  rib  79. 

—  vertebrae  79. 

Lumbosacral  vertebra  83. 
Lung,  lobule  of  585. 

—  root  of  580. 

Lungs  580. 

Lunüla  unguis  866. 

—  valvülae  semilunaris  398. 
Lymph  node  547. 
Lymphoglandülae  bronchiales 

579. 

—  pulmonales  580. 

—  tracheäles  579. 

M. 

Macüla(ae)  acustica  saccüli 
852. 

—  —  utricüli  851. 

—  cribrösae  843,  844. 

—  flava  576. 

—  lutea  804. 

Malar  bone  34. 

—  process  30. 

Malleoli,  medial  and  lateral 
151. 


Malleolus  lateralis,  medialis 
Malleus  831.  [151. 

Mamma(ae)  635. 

—  accessoriae  636. 

—  virilis  636. 

Mandibüla  35,  70. 

Mandibular  or  inferior  dental 

artery  411. 

Manubrium  mallei  835. 

—  sterni  91. 

Marginal  bundle,  anterior  695. 

—  loop  network  of  cornea  802. 

—  zone,  Lissauer’s  695. 
Margo(ines)  aeütus  (cordis)  384. 

—  ciliäris  iridis  800. 

—  falciformis  ?48. 

—  frontalis  ossis  parietälis  20. 

—  —  oss.  sphenoidälis  7,  8. 

—  humeri  106. 

—  infraglenoidälis  150. 

—  infraorbitälis  29,  34,  59. 

—  lacrimalis  30. 

—  lambdoideus  3,  5. 

—  mastoideus  3,  4,  5. 

—  nasälis  18. 

—  nasi  856. 

—  obtiisus  (cordis)  384. 

—  occipitalis  oss.  parietälis  20- 

—  —  —  temporälis  10. 

—  parietälis  oss.  frontalis  17. 

—  —  —  temporälis  9. 

—  pupilläris  iridis  800. 

—  radii  112. 

—  sagittälis  oss.  parietälis  20. 

—  scapülae  95. 

—  sphenoidälis  oss-  tempo/älis 

9. 

—  squamosus  oss.  parietälis  20. 

—  —  oss.  sphenoidälis  7. 

—  supraorbitälis  17,  19,  59. 

—  tibiao  150. 

—  ulnae  110. 

—  unguis  866. 

—  zygomaticus  7. 

Massa  intermedia  666,  689. 
Massae  lateräles  atläntis  74. 
Mastication,  muscles  of  267. 
Mastoid  process  10,  11,  16. 
Matrix  unguis  866. 

Maxilla  29,  70. 

Meätus  acu8ticus  extemus9, 15, 
829. 

—  —  —  cartilaginous  829. 

—  —  —  osseus  829. 

—  —  internus  11,  850. 

—  näsi  23,  62,  860. 

—  —  commünis  62. 

—  —  inferior  62,  63,  860. 

—  —  medius  62,  860. 

—  —  superior  23,  62,  860. 

—  nasopharyngeus  62,  860. 
Median  artery  or  arteria  comes 

nervi  mediäni  431. 
Mediastinum  591. 


Mediastinum  testis  604. 
Medülla  oblongäta  646,  648, 
649,  686. 

—  spinälis  638. 

Medullary  cord  589. 

—  laminae  688. 

—  substance  598,  603. 
Membränae(a)  atlantooccipitä- 

les  182. 

—  elastica  laryngis  572. 

—  hyothyreoidea  570. 

—  interossea  antebrachii  204. 

—  —  cruris  234. 

—  obturatoria  pelvis  133,  215. 

—  —  stäpedis  836. 

—  quadranguläris  572. 

—  sterni  193. 

—  tectoria  186. 

—  tympäni  829,  831. 

—  —  secundaria  839,  854. 

—  vestibuläris  [Reissneri]  853. 
Meninges  encephäli  674,  706, 

708. 

—  spinales  642. 

Menisci  articuläres  of  knee-joint 

222. 

Mental  process  36. 

Meridiäni  bulbi  öcüli  795. 
Mesencephalon  646,  655. 
Mesenteriolum  processus  ver¬ 
miformis  565. 
Mesenterium  563. 

Mesentery  of  small  intestine  563. 
Mesocolon  564,  565,  567. 
Mesometrium  623. 

Mesosälpinx  617. 

Mesovarium  616. 

Metacarpal  bones  121,  127. 
Metatarsal  artery  457. 

—  bones  160,  169. 
Metathalamus  665. 
Metencephälon  646. 

Mid  brain  646. 

Middle  curved  line  129. 

—  division  of  erector  spinae 

310. 

—  ear  835. 

—  fasciculus  of  external  lateral 

ligament  236. 

Milk  teeth  504. 

Modiolus  848. 

Molar  teeth  501,  502. 
Monticülus  653. 

Mouth  cavity  496. 

—  mucous  membrane  of  499. 

—  slit  496. 

Multangular  bones  117,  127. 
Muscle  external  rectus  810, 
811. 

—  internal  rectus  810,  811, 
Muscles  of  pharynx  527. 
Musculospiral  groove  106. 
Muscülus  abdüctordigiti  quinti 

of  the  foot  371. 
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Musculus(li)  abductor  digiti 
quinti  of  the  hand  334. 

—  —  hallucis  378. 

—  —  pollicis  brevis  336. 

—  —  —  longus  332. 

—  adductor  hallucis  373. 

—  —  polltcis  338. 

—  adductöres  femöris  351,  ‘ 

352. 

—  anconaeus  331. 

—  antitraglcus  826. 

—  articuläris  genus  353. 

—  aryepiglottlcus  575. 

—  arytaenoideus  obliquus  575. 

—  —  trans versus  575. 

—  auriculäris  anterior,  poste¬ 

rior,  superior  268. 

—  biceps  brachii  319. 

- femöris  362. 

—  brachiälis  321. 

—  brachioradiälis  325. 

—  bronchooesophageus  530. 

—  buccinator  266. 

—  buccopharyngeus  527. 

—  bulbocavernosus  632. 

—  caninus  263. 

—  ceratopharyngeus  527. 

—  chondroglossus  509. 

—  chondropharyngeus  527. 

—  ciliaris  (eye)  799. 

—  —  [Riolani]  (eyelid)  821. 

—  coccygeus  346. 

—  constrictörespharyngis  527. 

—  coracobrachiälis  320. 

—  corrugätor  263. 

—  cremaster  299. 

—  cricoarytaenoldeus  lateralis 

573. 

—  —  posterior  573. 

—  cricopharyngeus  527. 

—  cricothyreoideus  572. 

—  deltoideus  315. 

—  depressor  septi  263. 

—  diga8tricus  271. 

—  dilatator  pupillae  801. 

—  epicranlus  260. 

—  extensor  carpi  radiälis  bre¬ 

vis  330. 

—  —  —  —  longus  329. 

—  —  —  ulnäris  331. 

—  —  digiti  quinti  proprlus 

331. 

—  —  digitörum  brevis  375. 

—  - commünis  330. 

—  —  —  longus  364. 

- hallücis  brevis  375. 

—  —  —  longus  365. 

—  —  indlcis  proprlus  333. 

—  —  pollicis  brevis  332. 

—  —  —  longus  333. 

—  flexor  carpi  radiälis  326. 

—  —  —  ulnäri8  326. 

—  —  digiti  quinti  brevis  of 

the  foot  377. 


Muscülus(li)  flexor  digiti  quinti 
of  the  hand  336. 

—  —  digitörum  brevis  371. 

—  —  —  longus  368. 

—  —  —  profundus  328. 

—  —  —  subliimis  327. 

—  halliicis  brevis  373. 

—  —  —  longus  368. 

—  —  pollicis  brevis  338. 

—  —  —  longus  328. 

—  frontalis  260. 

—  gastrocuemlus  366. 

—  gemelli  359. 

—  genioglössus  509. 

—  geniohyoideus  275. 

—  glossopalatlnus  524. 

—  glossopharyngeus  527. 

—  glutäeus  maxiraus  355. 

—  —  medius  358. 

—  —  minimus  360. 

—  gracilis  350. 

—  helieis  major,  minor  826. 

—  hyoglössus  508. 

—  iliacus  345. 

—  iliococcygeus  628. 

—  iliocostäles  309. 

—  iliopsoas  344. 

—  incisivuslabiiinferiöris263. 

—  —  —  superioris  263. 

—  infraspinatus  322. 

—  intercartilaginei  285. 

—  intercostäles  externi  285. 
-  interni  285. 

—  interfoveoläris  301. 

—  interossei  of  the  foot  376, 

377. 

—  —  of  the  hand  340,  341. 

—  interspinäles  313. 

—  intertransversarii  313. 

—  ischiocavernösus  632. 

—  laryngis  572. 

—  latissimus  dorsi  304. 

—  levator  ani  627. 

—  —  palpebrae  superioris  810. 

—  —  scapülae  305. 

—  —  veli  palatini  524. 

—  levatöres  costärum  313. 

—  linguae  508,  509. 

—  longissimus  310. 

—  —  capitis  310. 

—  —  cervicis  310. 

—  —  dorsi  310. 

—  longitudinales  linguae  509. 

—  longus  capitis  277. 

- colli  277. 

— •  lumbricäle8  of  the  foot  372. 

—  —  of  the  hand  337. 

—  masseter  264. 

—  mentalis  263. 

—  multifidus  312. 

—  mylohyoideus  275. 

—  raylopharyngeus  527. 

—  nasälis  263. 

—  obliquus  auriculae  826. 


Musciilus(li)  obliquus  capitis 
superior,  inferior  314. 

—  —  externus  abdominis  291. 

—  —  inferior  öcüli  813. 

—  —  internus  abdominis  293. 

—  —  superior  öcüli  811. 

—  obturator  externus  347. 

—  —  internus  346. 

—  occipitalis  260. 

—  öcüli  794,  809. 

—  omohyoideus  272. 

—  oppönens  digiti  quinti  of  the 

foot  377. 

—  —  —  —  of  the  hand  338. 

—  —  pollicis  338. 

—  orbicularis  öcüli  261. 

—  —  oris  263. 

—  orbitälis  816. 

—  ossiculörum  audltus  838. 

—  palmäris  brevis  335. 

—  —  longus  325. 

—  papilläres  393. 

—  pectinäti  394. 

—  pectinöu8  350. 

—  pectorälis  major  280. 

—  —  minor  282. 

—  peronäcus  brevis  370. 
- longus  369. 

—  —  tertius  364. 

—  pharyngopalatinus  523. 

—  piriformis  347. 

—  plantaris  367. 

—  pleurooesophageus  530. 

—  popliteus  367. 

—  procerus  260. 

—  pronator  quadrätus  329. 

—  —  teres  325. 

—  prostaticus  612. 

—  psoas  major  345. 

—  —  minor  344. 

—  pterygoideus  externus  267. 

—  —  internus  267. 

—  pterygopharyngeu8  527. 

—  pubococcygeus  628. 

—  pubovesciales  602,  633. 

—  pyramidalis  291. 

—  quadratus  femöris  360 

—  —  labii  inferiöris  263. 

—  —  —  superioris  260. 

—  —  lumbörum  344. 

—  —  plantae  372. 

—  quadriceps  femöris  351. 

—  recti  öcüli  810,  811. 

—  rectococcygeus  546. 

—  rectouterinus  621. 

—  recto vesicälis  602,  615. 

—  rectus  abdominis  295. 

—  —  capitis  anterior  276. 

—  —  —  lateralis  276. 

—  —  —  posterior  major  314. 

—  —  —  —  minor  314. 
- femöris  351. 

--  rhomboideus  major  304. 

1  —  —  minor  304. 


Index. 
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Muscülus(li)  risorius  263. 

—  rotatöres  312. 

—  sacrococcygei  628. 

—  sacrolumbälis  309. 

—  sacrospinälis  309. 

—  salpingopharyngeus  523. 

—  sartorlus  349. 

—  scalenus  anterior  278. 

—  —  medlus  278. 

—  —  minimus  278. 

—  —  posterior  278. 

—  semimembranosus  357. 

—  semispinälis  311. 

—  semiten dinösus  357. 

—  serrätus  anterior  283,  285. 

—  —  posterior  inferior  307. 

—  —  —  superior  307. 

—  soleus  367. 

—  sphincter  ani  externus 

632. 

—  —  —  internus  546. 

—  —  pupillae  801. 

—  —  pylori  533. 

—  —  urethrae  membranaceae 

629. 

—  —  vesicae  600. 

—  spinales  311. 

—  8plenius  capitis  307. 

—  —  cervlcis  307. 

—  stapedius  838. 

—  stemocleidomastoldeus270. 

—  stemohyoideus  273. 

—  sternothyreoideus  274. 

—  -styloglossus  508. 

—  stylohyoideus  271. 

—  stylopharyngeus  527. 

—  subclaviu8  282. 

—  subcostäles  285. 

—  subscapuläris  318. 

—  supinator  329. 

—  supraspinätus  322. 

—  8uspensörlus  duodeni  535. 

—  tarsälis  inferior  820. 

—  —  superior  810,  820. 

—  temporälis  265. 

—  tensor  fasciae  latae  355. 

—  —  tympäni  838. 

--  —  veli  palatini  524. 

—  teres  major  318. 

—  —  minor  323. 

—  thyreoarytaenoideus  [exter¬ 

nus]  573. 

—  thyreoepiglottIcu8  575. 

—  thyreohyoideus  274. 

—  thyreopharyngeus  527. 

—  tibialis  anterior  363. 

—  —  posterior  369. 

—  tragicus  826. 

—  transversospinälis  311. 

—  transversus  abdominis 

279. 

—  —  auricülae  826. 

—  —  linguae  511. 

—  —  menti  263. 


MusculÜ8(li)  transversus  nuchae 
268. 

—  —  perinei  profundus  629. 

—  —  —  superficialis  631. 

—  —  thoracis  285. 

—  trapezius  303. 

—  triangularis  263. 

—  triceps  brachii  323. 

- surae  366. 

—  uvulae  524. 

—  vasti  353,  354. 

—  ventriculäris  575. 

—  verticalis  linguae  511. 

—  vocälis  574. 

—  zygomaticus  263. 
Myelencephälon  646. 
Myocardium  388. 

Myometrium  619. 

5. 

Nail  863,  866. 

—  bed  of  866. 

—  groove  866. 

—  root  of  866. 

—  wall  866. 

Näres  856,  858. 

Nasal  bone  27,  70. 

—  branch  417. 

—  cavity  62,  858. 

Nasal  conchae  23,  25,  70,  860. 

—  opening  856,  858. 

—  passages  23,  26,  860. 

—  process  28. 

—  septum  64,  858. 

—  spine  18. 

Näsus  856. 

—  externus  856,  857. 

Navel  297. 

Navicular  bone  of  foot  1 57,  169. 

- of  hand  116,  127. 

Nerve,  anterior  crural  771. 

—  external  cutaneous  770. 

—  internal  cutaneous  748. 

—  lesser  internal  cutaneous 

—  musculo8piral  759.  [748. 

—  small  sciatic  775. 

Nervous  system ,  sympathetic 

787. 

Nervus(i)  abducens  698,  724. 

—  accessorius  700,  734. 

—  acusticus  699,  727. 

—  alveoläres  superiöres  716. 

—  alveoläris  inferior  720,  722. 

—  ampulläres  727,  728. 

—  anococcygei  787. 

—  auriculäres  anteriores  722. 

—  auriculäris  magnus  743. 

—  —  posterior  724. 

—  auriculotemporälis  720, 722. 

—  axillaris  746,  747. 

—  buccinatoriu8  719,  721. 

—  canälis  pterygoidei  [Yidii] 

717. 

—  cardiäci  788,  789. 


Nervi(u8)  carotici  externi  788. 

—  caroticotympänlcus  inferior 

730. 

—  —  superior  730. 

—  carotIcu8  internus  787. 

—  cavernosus  penis  major, 

minöres  793. 

—  cerebrales  711. 

—  cervicäles  736. 

—  ciliares  breves  714,  802. 
- longi  714,  802. 

—  cluniura  inferiores  [laterales] 

775. 

—  —  inferior  mediälis  785. 

—  —  medli  740. 

—  —  superiöres  740. 

—  coccygeus  736. 

—  cochleäris  699,  700,  727, 

728. 

—  cutaneus  antebrachli  dor¬ 

salis  759. 

—  —  —  lateralis  749. 

—  - mediälis  747. 

—  —  brachii  lateralis  746. 

—  —  —  mediälis  747. 

—  - posterior  759. 

- colli  743. 

—  —  [pedis]  dorsalis  lateralis 

778. 

—  —  —  dorsalis  mediälis 

785. 

—  —  femöris  laterälis  770, 

771. 

—  —  —  posterior  775. 

—  —  surae  laterälis  782. 

—  - mediälis  778. 

—  digitäles(is)  dorsäles  manus 

757,  761. 

—  —  —  hallücis  laterälis  et 

diglti  secündi  mediälis 
784. 

—  —  —  pedis  784,  785. 

—  —  plantäres  communes  779, 

781. 

—  —  —  proprli  779,  781. 

—  —  voläres  communes  753, 

758.  ■ 

—  —  —  proprli  753,  754, 

758. 

—  dorsälis  penis  (clitorldis) 

786,  787. 

- 8capülae  745. 

—  ethmoidälis  anterior  714. 

—  —  posterior  714. 

—  faciälis  699,  724. 

—  femorälis  771,  772. 

—  frontälis  714. 

—  genitofemorälis  770. 

—  glossopharyngeus  700,  728, 

730. 

—  glutäei  773. 

—  haemorrhoidäles  786,  793. 

—  hypoglös8us  700,  734. 

—  iliohypogastrlcus  766. 
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Nervu8(i)  ilioinguinälis  769. 

—  infraorbitälis  714,  717. 

—  infra trockleäris  714. 

—  intercostales  763,  766. 

—  intercostobrachiäles  766. 

—  intermediu8  699,  724. 

—  interosseus  [antebrachli] 

voläris  752. 

—  —  —  dorsalis  761. 

—  —  cruris  779. 

—  ischiadicus  776. 

—  juguläris  788. 

—  labiales  posteriores  786. 

—  lacrimalis  714. 

—  laryngöus  inferior  733, 

734. 

—  —  superior  733. 

—  linguälis  720,  723. 

—  lumbales  736. 

—  lumboinguinälis  770. 

—  mandibuläris  713,  719. 

—  masseterlcus  719,  720 

—  masticatorIu8  719. 

—  maxilläris  713,  714. 

—  meätus  acustlci  extemi 

722. 

—  mediänus  747,  751. 

—  meningeus  [medlus]  714. 

—  mentalis  723. 

—  musculocutaneus  747,  749. 

—  mylohyoideus  720,  722. 

—  nasociliäris  714. 

—  na8opalatinus  [ScarpaeJ  718. 

—  obturatorius  773. 

—  —  accessorius  773. 

—  occipitalis  major  740. 

—  —  minor  740. 

—  —  tertius  740. 

—  oculomotorius  698,  711. 

—  olfactoriu8  698,  711. 

—  ophthalmicus  713,  714. 

—  opticus  698,  711,  794, 

795. 

—  palatini  718. 

—  palatinus  anterior  718. 

—  —  medius  718. 

—  —  posterior  719. 

—  perinei  786. 

—  peronäeus  commünis  776, 

782. 

—  —  profündus  782,  784. 

—  —  superficialis  784,  785. 

—  petrösus  profündus  718, 

788. 

—  —  superficialis  major  717, 

724. 

—  —  —  minor  723. 

—  phrenicus  743. 

—  plantares  778,  779,  780. 

—  pterygoldeus  externus  719, 

721. 

—  —  internus  720,  721. 

—  pudendus  786. 

—  radiälis  747,  759. 


Index. 

Nervus(i)  recurrens  733. 

—  sacculäris  728. 

—  sacräles  736. 

—  saphenus  772. 

—  scrotäles  posteriöres  784. 

—  spermaticus  externus  770. 

—  sphenopalatini  716,  718. 

—  spinales  736. 

—  spinösus  719. 

—  splancbnici  791. 

—  stapedius  724,  839. 

—  subclavlus  746. 

—  sublingualis  723. 

—  suboccipitälis  739. 

—  subscapuläres  746. 

—  supraclaviculäres  743. 

—  supraorbitälis  714. 

—  suprascapuläris  746. 

—  supratrochleäris  714. 

—  surälis  778,  782. 

—  temporales  profündi  719, 

721. 

—  tensöris  tympäni  720,  722. 
- veil  palatini  720,  722. 

—  tentorii  714. 

—  thoracäles(is)  736. 

—  — anteriores  746. 

—  —  longus  746. 

—  —  posteriöres  745. 

—  thoracodorsälis  746. 

—  tibiälis  776. 

—  trigeminus  698,  713. 

—  trochleäris  698,  712. 

—  tympanicus  730. 

—  ulnäris  747,  755. 

—  utriculäris  727. 

—  vaginales  786. 

—  vagus  700,  731. 

—  vesicäles  786,  793. 

—  vestibularis  699,  727,  728. 

—  zygomaticus  715. 

Nipple  635. 

Nodülilymphatici  538,  547. 

—  —  aggregäti  [Peyeri]  537. 

—  —  bronchiales  582,  584. 

—  —  conjunctiväles  821. 

—  —  laryngei  578. 

—  —  solitarii  537. 

—  —  tubarii  841. 

Nodülus  valvülae  semilunaris 

[Arantii]  398. 

—  vermis  653. 

Nose  856. 

—  accessory  cavities  of  62, 861. 

—  back  of  856. 

—  cartilage  of  857. 

—  external  856,  857. 

—  hairs  of  857,  866. 

—  root  of  856. 

—  tip  of  856. 

—  wings  of  856. 

Nucleus  alae  cinereae  700. 

—  ambigüus  700. 

—  amygdalae  691. 


!  Nucleus(i)  anterior  thalami  687. 
I  —  arcuäti  687. 
j  —  caudätus  671,  690. 
of  cerebral  nerves  698. 

—  colliculi  inferiöris  of  the  cor¬ 

pora  quadrigemina  689. 

—  corporis  genicuhiti  lateralis, 

mediälis  689. 

—  —  mamilläris  689. 

—  —  trapezoidei  687. 

—  dentätus  689. 

—  dorsalis  [Stillingi,  Clarki] 

641. 

—  —  nn.  glossopharyngei  et 

vagi  700. 

—  emboliförmis  689. 

—  fascicüli  cuneäti  686. 

—  —  gracilis  686. 

—  fastigli  689. 

—  globösus  689. 

—  habenulae  689. 

—  hypothalamlcus  [corpus 

Luysi]  689. 

—  lateräles  thalami  687. 

—  lemnisei  lateralis  655,  700, 

—  lentiförmis  690. 

—  lentis  806. 

—  motorius  princeps  n.  trige¬ 

mini  698. 

—  n.  abducentis  698. 

—  —  cochleäris  dorsalis  700. 

—  —  —  venträlis  700. 

—  —  facialis  699. 

—  —  hypoglössi  700. 

—  —  oculomotorii  698. 

—  —  trochleäris  698. 

—  —  vestibularis  lateralis 

[Deiters]  699. 

—  —  —  mediälis  [Schwalbe] 

699. 

—  —  —  spinalis  699. 

—  —  —  superior  [Flechsig, 

Bechterew]  699. 

—  oliväres  687. 

—  —  accessorii  687. 

—  pontis  688. 

—  pulposus  175,  176. 

—  radicis  descendentis  n. trige¬ 

mini  698. 

—  ruber  tegmenti  689. 

--  sensibllis  n.  trigemini  698. 

—  thalami  689. 

—  tractus  solitarii  700. 

—  —  spinalis  n.  trigemini 

687,  698. 

—  tubercüli  acustici  700. 

—  venträlis  n.  glossopharyngei 

700. 

O. 

Obex  649. 

Oblique  ligament  204. 

—  vein  of  Marshall  402. 
Obturator  foramen  133. 
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Occipital  bone  3,  67a. 

—  lobe  002. 

Occipito-axial  ligament  180. 
Ocülus  794. 

Odontoid  or  check  ligaments 
185. 

—  process  74. 

Oesophagus  528. 

Olecranon  111. 

Olfactory  brain  064,  605. 

—  lobe  665. 

—  nerve  711. 

—  organ  856. 

—  roots  698. 

Olives  649,  687. 

—  path  from  to  vermis  700. 
Omental  sack  or  bursa  561. 
Omentum,  great  560. 

—  majus  560. 

—  minus  559. 

—  small  559. 

Opening  for  smaller  petrosal 
nerve  13. 

Opercülum  664. 

Oppönens  minimi  diglti  338. 
Optic  groove  6. 

—  nerve  698,  711,  794,  795. 

—  —  sheaths  of  795. 

Optic  radiations,  698,  702. 

Ora  serrata  803,  804. 
Orbicular  ligament  201. 
Orbicülus  ciliäris  799. 

Orbita  59. 

Orgänon(a)  auditus  823. 

—  ocüli  accessori'a  794. 

—  olfäctus  862. 

—  spirale  [Cortii]  853. 

—  visus  794. 

—  vomeronasäle  [Jacobsoni] 

859. 

Orificium  ureteris  602. 

—  urethrae  externum  615. 

—  —  internum  602,  615. 

—  uteri  externum  618,  619. 

—  —  internum  619. 

—  vaginae  622. 

Os  (Ossa)  acetabüli  166. 

—  calcis  155. 

—  capitätum  117,  127. 

—  carpi  116,  127. 

—  coccygis  84,  99. 

—  costale  86. 

—  coxae  128,  166. 

—  cuboldeum  159,  169. 

—  cuneiformla  158,  169. 

—  ethmoidäle  22,  69. 

—  frontale  17,  69. 

—  hamätum  117,  127. 

—  hyoideum  42,  71. 

—  ilium  129,  166. 

—  incisivum  31,  70. 

—  innominätum  129. 

—  interparietäle  67a. 

—  ischii  129,  131,  166. 


Os  (Ossa)  lacrimäle  26,  69. 

—  lunätum  116,  127. 

—  magnum  117,  127. 

—  manus  122,  127. 

—  metacarpalla  121,  127. 

—  metatarsalia  160,  169. 

—  multangiilum  majus  117, 

127. 

—  —  minus  1 1 7,  127. 

—  nasale  27,  69. 

—  naviculftre  manus  116,  127. 

—  —  pedis  157,  169. 

—  occipitäle  3.  67a. 

—  palatinum  32,  70. 

—  parietale  20,  69. 

—  'pedis  154,  169. 

—  pisiförme  116,  127. 

—  planum  23. 

—  pubis  129,  133,  166. 

—  sacrum  80,  98. 

—  sesamoldea  121,  127,  160, 

169. 

—  sphenoidale  6,  67  b. 

—  suturärum  67b. 

—  tarsi  154,  169. 

—  temporale  9,  68. 

— '  trigönum  154. 

—  triquetrum  116,  127. 

—  zygomaticum  34,  70. 

Os  uteri,  external  618. 

—  —  internal  619. 

Ossicüla  auditus  832,  835. 

—  mentalia  71. 

Ostium  abdominale  tubae  ute- 
rinae  617. 

—  arteriösum  383,  396,  398. 

—  pharyngeum  tubae  audi- 

tivae  523,  841. 

—  tympanicum  tubae  auditlvae 

835,  840. 

—  uterinum  tubae  uterinae6 17. 

—  venösum  383,  395,  398. 
Outer  condyle  (of  femur)  144. 

—  tuberosity  144. 

Ovarium  616. 

Ovary  616. 

Ovülum  616. 

P. 

Pacchionian  depressions  21. 
Palate  516. 

—  bone  32,  70. 

—  hard  516. 

—  mucous  membrane  of  517. 

—  sail  or  veil  of  518. 

—  soft  516,  518. 

Palatine  arch  518. 

—  tonsil  519. 

Palatoglossus  524. 
Palatopharyngeus  523. 
Palatum  516. 

—  durum  516. 

—  molle  516,  518. 

Pallium  657. 


Palmar  digital  arteries  434. 

—  fascia  335. 

—  interossei  340. 

—  ligaments  205. 

Palpebrae  794,  817. 

Pancreas  552,  553. 

Pannicülus  adipösus  866. 
Paplllae(a)  conicae  (of  the 

tongue)  511. 

—  filiformes  (of  the  tongue)51 1. 

—  foliatae  (of  the  tongue)  51 1 . 

—  fungiformes  (of  the  tongue) 

511. 

lenticuläres  (of  the  tongue) 

511. 

—  vallätae  (of  the  tongue)  511. 

—  coni  864,  865. 

—  duodeni  [Santorini]  535. 

—  incislva  517. 

—  lacrimälis  818. 

—  linguales  511. 

—  mammae  635,  636. 

—  nervi  optici  804. 

—  renälis  597. 

Papillary  muscles  393. 
Paradidymis  605. 

Parametrium  623. 

Parenchyma  testis  604. 

Paries  caroticus  cävi  tympäni 

835. 

—  inferior  orbitae  59. 

—  juguläris  cävi  tympani  835. 

—  labyrinthicus  cävi  tympani 

834. 

—  lateralis  orbitae  59. 

—  mastoideus  cävi  tympäni 

835. 

—  mediälis  orbitae  59. 

—  membranaccus  tracheae  579. 

—  —  cävi  tympäni  833. 

—  superior  orbitae  61. 

—  tegmentälis  cävi  tympäni 

835. 

Parietal  bone  20,  69. 

—  lobe  661. 

Paroophoron  617. 

Parovarium  617. 

Pars  abdominalis  oesophägi  529. 

—  —  s.  sympathici  791. 

—  basiläris  pontis  688. 

—  cavernosa  urethrae  615. 

—  centralis  ventricüli  lateralis 

671,  672. 

—  cephallca  s.  sympathici  787. 

—  cervicälis  oesophägi  529. 

—  —  s.  sympathici  787. 

—  ciliäris  retinae  799,  803,804. 

—  cupuläris  recessus  epitym- 

panlci  833,  835. 

—  dorsalis  pontis  688. 

—  flaccida  membränae  tym¬ 

päni  829. 

—  frontalis  eapsülae  internae 

690. 


888 


Index. 


Pars  grisea  hypothalami  689. 

—  horizontal  is  ossis  palatini 

32. 

—  inferior  fossae  rhomboideae 

649. 

—  infraclaviculari8  plexus  bra- 

chiälis  744,  747. 

—  intermedia  fossae  rhomboi¬ 

deae  649. 

—  lacrimälis  [Homeri]  m.  or¬ 

bicularis  öcüli  261. 

—  laryngea  pharyngis  523. 

—  libera  colümnae  fornicis 

670. 

—  Iumbälisdiapbragmätis288. 

—  mamilläri8  hypothalami  646. 

—  membranacea  septi  atriörum 

394: 

—  —  urethrae  615. 

—  nasälis  pharyngis  523. 

—  occipitalis  capsülae  internae 

690. 

—  optica  hypothalami  646. 

—  —  retinae  803.  804. 

—  oralis  pharyngis  523. 

—  pelvlna  s.  sympathici  793. 

—  perpendiculäris  ossis  pala¬ 

tini  32,  33. 

—  prostatica  urethrae  615. 

— ■  pylorica  ventriculi  530. 

—  superior  fossae  rhomboideae 

649. 

—  supraclaviculäris  plexus  bra- 

chiälis  744,  745. 

—  tecta  columnae  fornicis  670. 

—  tensa  membränae  tympani 

829._ 

—  thoracalis  oesophagi  529. 

—  —  s.  sympathici  791. 
Patella  149,  168. 

Pecten  ossis  pubis  133. 
Pedicle  72. 

Peduncles,  superior  cerebellar 
655. 

Pedunculus  cerebri  655. 

—  corporis  callosi  665. 

—  floccüli  653. 

Pelvic  diameter  141. 

—  part  of  sympathetic  793. 
Pelvis  129,  137. 

—  ligaments  of  210. 

—  renälis  598. 

Penis  612. 

Pericardium  404. 

Perilympha  851. 

Perimetrium  619. 

Periorbita  59,  816. 

Periosteum  alveoläre  505. 
Peritonaeum  559. 
Perpendicular  portion  (of  jaw) 

37. 

Petiölus  epiglottidis  569. 
Petrosal  branch  412. 

Peyer’s  patches  537. 


Phalanges  digitörum  manusl  21 , 
127. 

- pedis  160,  169. 

—  of  fingers  121. 

Pharyngeal  glands  523. 
Pharynx  520. 

—  constrictors  of  527. 
Philtrum  496. 

Pia  mater  encephäli  674. 

—  —  spinälis  642. 

Pial  sheath  of  optic  nerve 
795. 

Pili  863,  866. 

Pineal  body  666. 

Pinna  826. 

Pisiform  bone  116,  127. 
Pituitary  body  665. 

—  fossa  6. 

Placental  circulation  491. 
Planum  nuchae  4,  5. 

—  occipitäle  4,  5. 

—  orbitale  29. 

—  popliteum  142. 

—  8temäle  91. 

Platysma  269. 

Pleura,  cupüla  of  591. 

Pleurae  587. 

Plexus  chorioideus  ventricüli 
lateralis  674. 

—  —  —  quarti  654. 

—  —  —  tertii  674. 

—  (nervösu8[i])  aorticus  abdo¬ 

minalis  793. 

—  —  —  thoracälis  791. 

—  —  arteriae  cerebri  anteriö- 

ris,  mediae  787. 

—  —  —  chorioldeae  787. 

—  —  —  ovaricae  791. 

—  —  auriculäri8  posterior 

788. 

—  —  brachialU  740,  743, 

744. 

—  —  cardiäcus  791. 

—  —  caroticus  communis 

788. 

—  —  —  extemus  787. 

—  —  —  internus  788. 

—  —  cavernosus  787. 

—  —  —  clitorldis  793. 

—  —  —  penis  793.  • 

—  —  cervicälis  740. 

—  —  coccygeus  766,  787. 
- coeliacus  791. 

—  —  coronarius  cordis  791. 

—  —  deferentiälis  793. 

—  —  dentälis  inferior  722. 

—  —  —  superior  716. 

—  —  femoralis  '793. 

—  —  gangliösu8  ciliaris  799, 

802. 

—  —  gastricus  inferior  793. 

—  —  —  superior  793. 

—  —  haemorrhoidälis  793. 

—  —  hepaticus  793. 


Plexus  (nervösu8[ij)  hypogastrl- 
cus  793. 

—  —  iliäcus  793. 

—  —  lienälis  793. 

—  —  linguälis  788. 

—  —  liimbälis  766. 

—  —  lumbosacrälis  740,  766, 

767. 

—  —  mammariusinternus789. 

—  —  maxilläres  788. 

—  —  meningeus  788. 

—  —  mesenterici  793. 

—  —  occipitalis  788. 

- oesophageus  anterior 

732. 

—  - posterior  731. 

—  —  ophthalmicus  787. 

—  —  parotideus  725. 

—  —  pharyngeus  ascendens 

788. 

—  —  phrenicus  791. 

—  —  popliteus  793. 

—  —  prostaticus  793. 

—  —  pudendus  766,  773. 

—  —  pulmonälis  anterior 

734. 

—  —  —  posterior  734 

—  —  renälis  791. 

—  —  sacrälis  766,  773. 

—  —  spermaticu8  791. 

—  —  subclaviu8  789. 

—  —  8ubmucösus  793. 

—  —  suprarenälis  791. 

—  —  sympathici  787. 

—  —  temporalis  superficialis 

788. 

—  —  thyreoidei  788,  789. 

—  — ■  tympanlcus  [Jacobsoni] 

730. 

—  —  utero  vaginalis  793. 

—  —  vertebrälis  789. 

—  —  vesicälis  793. 

—  (venösu8[i])  basiläris  462. 

—  —  caroticus  internus  463. 

—  —  cavernösi  conchärum 

861. 

—  —  haemorrhoidäles  482. 

—  —  mamülae  484. 

- pampiniförmi8  478. 

—  —  pharyngeus  464. 

—  —  pterygoldeus  467. 

—  —  puden däiis  482. 

—  —  sacrälis  anterior  481, 

484. 

—  —  thyreoldeus  impar  463. 

—  —  uterovaginälis  482. 

—  —  vertebrales  472,  473. 

—  —  vesicälis  482. 

Plicae(a)  adipösae  591. 

—  aläres  229. 

—  ampulläres  617. 

—  aryepiglottica  575. 

—  axilläris  anterior  635. 

—  caecälis  564. 
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Plieae(a)  ciliares  799. 

—  circulares  [Kerckringi]  536. 

—  duodenojejunälis  563. 

—  duodenomesocollca  563. 

—  epigastrlca  567. 

—  fimbriäta  512. 

—  gastropancreatlca  561. 

—  glossoepiglottfcae  512. 

—  ileocaecälis  565. 

—  incüdis  839. 

—  iridis  800. 

—  isthmlcae  617. 

—  lacrimalis  [Hasneri]  822. 

—  longitudinälis  duodeni  535. 

—  malleoläres  838. 

—  membränae  tympäni  829. 

—  mucosae  533. 

—  nervi  laryngei  523. 

—  palatinae  transversae  517. 

—  palmäta  619. 

—  pharyngoepiglottlca  523. 

—  pubovesicäles  615. 

—  rectouterinae  [Douglasi] 

621,  623. 

—  recto vesicäles  615. 

—  salpingopalatina  860. 

'  —  salpingopharyngea  523. 

—  semilunäres  coli  539. 

—  semilunaris  conjunctivae 

818. 

—  stapedis  839. 

—  sublingualis  512. 

—  synoviales  patelläres  239. 

—  transversales  recti  547. 

—  triangularis  518. 

—  tubariae  617. 

—  tunicae  mucosae  551. 

—  umbilicäle8  567. 

—  ureterlca  602. 

—  ventriculäris  575,  576. 

—  vesicälis  trans  versa  602,615. 

—  villösae  533. 

—  vocälis  575,  576. 
Plough-share  bone  28,  70. 
Poli(us)  bulbi  ocüli  795. 

—  frontälis  (pallii)  661. 

—  lentis  806. 

—  occipitalis  (pallii)  661. 

—  temporalis  (pallii)  661. 
Pons  [Varoli]  651. 

Pontile  path,  frontal  (Cerebro-) 
702. 

—  —  median  descending  701. 

—  —  temporal  (Cerebro  )  702. 
Popliteal  space  142. 

Porta  hepatis  548. 

Portal  vein  475. 

—  —  anastomoses  of  477. 

—  vein 8,  accessory  477. 

Portio  major  n.  trigemini  698, 

712. 

—  minor  n.  trigemini  698,  712. 

—  supravaginalis  [cervicis] 

uteri  618. 


Portio  vaginalis  [cervicis]  uteri 
618. 

Poms  acusticu8  externus  9,  15, 
829. 

—  —  internus  11,  850. 

—  sudoriferus  866. 

Posterior  annular  ligament  334. 

—  bicipital  ridge  106. 

—  calcaneoastragaloid  liga¬ 

ment  239. 

—  carpal  rete  432. 

—  circumflex  artery  426. 

—  column  of  spinal  cord  641. 

—  common  ligament  179. 

—  fasciculus  of  external  late¬ 

ral  ligament  236. 

—  dental  canals  29. 

—  or  descending  palatine 

branch  413. 

funiculus  of  spinal  cord  638, 
691. 

—  -  ventral  area  of  693. 

—  or  great  sacrosciatic  liga¬ 

ment  212. 

—  horn  of  lateral  ventricle  67 1 . 

—  —  of  the  spinal  cord  640. 

—  or  internal  crucial  ligament 

225. 

—  interosseus  artery  432. 

—  interventricular  groove  384. 

—  layer  of  triangular,  deep  or 

superior  triangular  liga¬ 
ment  628. 

—  ligament  206,  227. 

—  longitudinal  bundle  695. 

—  nares  62. 

,  —  occipitoatlantal  ligament 
182. 

—  palatine  canal  33. 

—  radial  carpal  430. 

—  root,  relations  in  cross- 

section  692. 

—  surface  384. 

—  terminal  branch  408,  410. 

—  tibiotarsal  ligament  237. 

—  ulnar  carpal  431. 

Poupart’s  ligament  298. 
Praecüneus  664. 

Praeputium  clitoridis  626. 

—  penis  614. 

Praesphenoid  68. 

Premolar  or  bicuspid  teeth  501. 
Prepuce  614. 

Prestern al  notch  96. 

Primary  fissures  661.' 

—  follicle  616. 
Primordialcranium  67. 
Primordial  bones  67. 

Prlnceps  pollicis,  radiälis  indicis 

and  palmar  interosseous 
aa .  435. 

Processus  accessorius  78,  79. 

—  aläres  22. 

—  alveoläris  29,  31. 


Processus  articulares  of  the 
vertebrae  72,  73,  77,  79, 
81,  82. 

—  caudätus  549. 

—  ciliares  799. 

—  Civinini  8. 

—  cliuoldei  6,  8. 

—  cochleariförmis  834. 

—  condyloideus  37. 

—  coracoideus  102. 

—  coronoideus  mandibulae  37. 

—  —  ulnae  111. 

—  costariu8  73,  79. 

—  ethmoidälis  25. 

—  falciförmis  212. 

—  Ferreini  598. 

—  Folii  835. 

—  frontalis  29. 

—  frontosphenoidalis  7,  34. 

—  inferior  tegminis  tympäni  15. 

—  intrajuguläris  4,  11. 

—  juguläris  4. 

—  lacrimalis  25. 

—  lateralis  tali  154. 

—  lenticularis  (incüdis)  836. 

—  mallei  anterior  [Folii]  835. 

—  —  lateralis  835. 

—  mamilläris  78,  79. 

—  mastoideus  10,  11,  16. 

—  maxilläris  25. 

—  musculäris  cartilaglnis  ary- 

taenoideae  569. 

—  orbitälis  33. 

—  palatinus  29,  31. 

—  papillaris  549. 

—  paramastoideus  4. 

—  posterior  tali  154. 

—  pterygoidei  6,  8. 

—  pterygospinö8U8  [Civinini]  8. 

—  pyramidalis  32. 

—  retromandibuläris  515. 

—  sphenoidäiis  (of  the  palate 

bone)  33. 

—  —  septi  cartilaginei  nasi 

857. 

—  spinosus  72,  73,  77,  79. 

—  styloldeus  ossis  temporalis 

12,  16. 

—  —  —  metacarpäli  sill  121. 

—  —  radii  113,  114. 

—  —  ulnae  111,  114. 

—  temporalis  34. 

—  transversi  72,  73,  77,  79, 84. 

—  trochleäris  155. 

—  tuberis  calcanei  mediälis  et 

lateralis  155. 

—  uncinätus  ossis  ethmoidälis 

23. 

—  —  pancreatis  [pancreas 

Winslowi]  552. 

—  vaginalis  of  the  sphenoid 

bone  8. 

—  —  peritonäei  608,  619. 

—  vermiformis  539. 
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Processus  vocälis  569. 

—  xiphoideus  91. 

—  zygomaticus9,17,19,29,31. 
Profunda  femoral  artery  454. 
Projection  fibres  702. 
Prominentia  canälis  facialis  14, 

835. 

—  —  semicirculäris  lateralis 

835._ 

—  laryngea  568. 

—  malleoläris  829. 

—  styloidea  835. 
Promontorium  of  middle  ear 

cavity  834. 

—  pelvis  82. 

Pronator  radii  teres  325. 
Prosencephalon  646. 

Prostata  609. 

Prostate  gland  609. 
Protuberantla  mentalis  36. 

—  occipitalis  externa,  interna 

Pterygoid  ridge  7.  [5. 

Pterygo-palatine  canal  8. 

—  fossa  57. 

Pubes  626,  866. 

—  hairs  of  625,  865. 

—  symphysis  ot  211,  215, 

*  216. 

Pubofemoral  ligament  217. 
Pudendum  muliebre  624. 
Pulmonary  circulation  398. 
Pulmönes  580. 

Pulp-cavity  505. 

Pulpa  dentis  505. 

Pulvinar  666. 

Punctum  lacrimäle  818. 

Pupil  800. 

Pupilla  800. 

Purkinje’s  cells  689. 

Putämen  690. 

Pyloric  artery  439. 

Pylorus  531. 

Pyramidal  decussation  648. 

—  tract  695,  702. 

—  —  anterior  648,  686,  693. 

—  —  lateral  648,  686,  693. 
Pyrämides  renales  [Malpighii] 

597. 

Pyramids  of  medulla  oblongata 
648,  686. 

Pyrämis  [medüllae  oblongätae] 
648,  686._ 

—  oss.  temporalis  11. 

—  vermis  653. 

—  vestibüli  844. 

q. 

Quadrigeminal  arm  654. 

R. 

Radiatio  corporis  callösi  692. 
- striäti  692. 

—  occipitothalamica  [Gratio- 

letij  698,  702. 

Radii  lentis  806. 


Radius  110,  112,  113,  126. 

—  anterior  border  112. 

—  bicipital  tuberosity  113. 

—  internal  or  interosseous  bor¬ 

der  112. 

—  posterior  border  112. 

—  sigmoid  cavity  113. 
Radices(ix)  arcus  vertebrae  72. 

—  descendens  n.  trigemini  698. 

—  —  n.  vestibularis  699. 

—  ganglii  ciliäris  711,  714. 

—  mesenterii  563. 

—  näsi  856. 

—  n.  cochleäris  727. 

—  —  facialis  699. 

- vestibularis  727. 

—  pulmonis  580. 

—  sympathicae  ganglii  ciliaris 

787. 

—  —  —  submaxilläris  788. 

—  unguis  866. 

Rainbow  membrane  800. 
Rami(us)  alveoläres  superiöres 

n.  maxilläris  716. 

—  anastomoticus  ganglii  otici 

cum  n.  auriculotempo- 
räli  723. 

—  —  —  —  —  chorda  tym- 

päni  723. 

—  —  —  —  —  n.  spinöso 

723. 

—  —  n.  auriculotemporälis 

cum  n.  faciäli  722. 

—  —  n.- digitalis  volaris  pro- 

prii  cum  n.  ulnäri  754. 

—  —  n.  facialis  cum  plexu 

tympanico  724. 

—  —  n.  glossopharyngei  cum 

ramo  auriculäri  n.  vagi 
730. 

—  —  n.  lacrimalis  cum  n.  zy- 

gomatico  714. 

—  —  n.  laryngei  superiöris 

cum  n.  laryngeo  inferiöri 
733. 

—  —  n.  linguälis  cum  n.  hypo- 

glösso  723. 

—  —  peronäeus  n.  cutanei 

surae  lateralis  782. 

—  —  rami  digastrici  n.  facialis 

cum  n.  glossopharyngeo 
725._ 

—  —  ulnäris  rami  superficialis 

n.  radiälis  761. 

—  —  n.  vagi  cum  n.  glosso¬ 

pharyngeo  733. 

—  anteriöres(Ior)  of  the  nn.  cer- 

vicäles  740. 

--  —  of  the  n.  coccygeus 
766. 

—  —  of  the  nn.  lumbales 

766. 

—  —  —  —  sacrales  766. 

—  —  —  —  thoracales  763. 


Ramu8(i)  articuläris(es)  n.  pero- 
näei  communis  782. 

—  —  —  —  profundi  784. 

—  —  —  tibialis  779. 

—  bronchiales  (bronchi)  584. 

—  —  anteriores,  posteriores 

n.  vagi  734. 

—  buccäles  n.  facialis  725. 

—  calcanei  laterales  n.  tibialis 

778. 

—  —  mediäles  n.  tibialis  779. 

—  cardiäci  inferiores  n.  vagi 

733. 

- superiöres  n.  vagi  733. 

—  coeliaci  n.  vagi  734. 

—  collaterals  ulnaris  n.  radia¬ 

lis  759. 

—  colli  n.  facialis  725. 

—  communicänte8  ganglii  sub¬ 

maxilläris  cum  n.  linguäli 
723. 

—  —  n.  coccygei  766. 

—  —  nn.  cervicalium  740. 

—  —  — -  intercostalium  763. 

—  —  —  lumbalium  766. 

—  —  —  sacrallura  766. 

—  —  —  spinalium  736,  787. 

—  cutaneus(i)  anterior  n.  ilio- 

hypogastrici  769. 

—  —  —  —  intercostäli8  766. 

—  —  cruris  mediäles  n.  sa- 

pheni  773. 

- laterälis  n.  iliohypo- 

gastrici  768. 

—  —  —  —  interco8täli8  766. 

—  —  n.  femorälis  772. 

—  - obturatorii  773. 

—  —  palmäris  n.  mediäni753. 

—  — - ulnäris  755. 

—  —  of  the  rami  posteriores 

nn.  thoracalium  740. 

—  dentäles  inferiores  n.  alveo- 

läris  inferiöri 8  722. 

—  —  superiöres  of  the  nn.  al¬ 

veolares  superiöres  716. 

—  descendens  n.  hypoglössi 

736. 

—  digastricus  n.  faciälis  725. 

—  dorsälis  manus  n.  ulnäris 

755,  757. 

—  frontälis  n.  frontälis  714. 

—  gastrici  n.  vagi  734. 

—  gingiväles  inferiores  n.  al- 

veoläris  inferiöris  722. 

—  —  superiöres  of  the  nn. 

alveoläres  superiöres 
716. 

—  hepatici  n.  vagi  734. 

—  infrapatelläris  n.  sapheni 

772. 

—  isthmi  faucium  n.  lingualis 

723. 

—  labiäles  inferiores  n.  men- 

tälis  723. 
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Rami(us)  laryngopharyngei 
ganglii  cervicälis  supe- 
riöri8  788. 

—  Iienäle8  n.  vagi  734. 

—  linguales  n.  glossopharyn- 

gei  730. 

—  —  —  hypoglössi  736. 

—  —  —  linguälis  723. 

—  mammarii  laterales,  media¬ 

les  nn.  intercostalium 
766. 

—  mandibülae  37. 

—  membränae  tympäni  n.  auri- 

culotemporälis  722. 

—  meningeus  n.  spinälis  736. 

—  —  —  vagi  732. 

—  musculäris(es)  manus  n.  ul- 

naris  758. 

—  —  n.  axillaris  746. 

—  —  —  digitalis  voläris  com¬ 

munis  753. 

—  —  —  femoralis  772. 

—  —  —  iliohypogastrici  766. 

—  —  —  ilioinguinälis  769. 

—  —  nn.  intercostalium  766. 

—  —  n.  interossei  voläris  752. 

—  —  —  mediäni  751. 

—  —  —  musculocutanei  749. 

—  —  —  peronäei  777. 

—  —  —  —  profündi  784. 

—  —  —  —  superficialis  784. 

—  —  —  phrenici  743. 

—  —  —  plantaris  mediälis 

779. 

—  —  —  —  lateralis  780. 

—  —  —  radiälis  759,  760. 
- tibialis  777,  779. 

—  —  —  ulnäri8  755. 

—  —  plexus  lumbälis  766. 

—  —  —  pudendi  786. 

—  —  —  sacrälis  773. 

—  —  rami  profündi  n.  radiälis 

761. 

—  —  —  —  —  ulnaris  759. 

—  —  —  superficiälis  n.  ul- 

näris  758. 

—  nasäles  n.  ethmoidälis  ante- 

riöris  714. 

—  nn.  cervicalium  739,  740. 

—  nn.  spinalium  736, 739,  740. 

—  —  thoracallum  740. 

—  occipitälis  n.  faciälis  724. 

—  oesophagei  n.  vagi  733, 734. 

—  ossis  ischii  131. 

—  —  pubis  133. 

—  palpebräles  n.  infratrochleä- 

ris  714. 

—  parotidei  n.  auriculotempo- 

rälis  722. 

—  pericardiäci  n.  vagi  734. 

—  pericardläcus  n.  phrenici 

743: 

—  perineäles  plexus  sacralis 

775. 


Rami(us)  pharyngei  n.  glosso- 
pharyngei  730. 

—  —  —  laryngei  superiöris 

733. 

—  —  —  Yagi  733# 

—  phrenicoabdominälis  n. phre¬ 

nici  743. 

—  posteriores  nn.  cervicalium 

739,  740. 

—  —  n.  coccygei  740. 

—  —  nn.  lumbalium  740. 

—  —  —  sacralium  740. 

—  —  of  spinal  nerves  739. 

—  —  nn.  spinalium  739. 

—  —  —  thoracallum  740. 

—  profundus  n.  plantäris  late- 

rälis  780. 

—  —  —  radiälis  759,  761. 

—  —  —  ulnäris  758,  759. 

—  pulmonäles  gangliörum  tho¬ 

racallum  791. 

—  renäles  n.  vagi  734. 

—  renälis  n.  splanchnici  mi- 

nöris  791. 

—  scrotäles  anteriores  n.  ilio¬ 

inguinälis  769. 

—  stylohyoideus  rami  digastrici 

n.  faciälis  725. 

—  stylopharyngeus  n.  glosso- 

pharyngei  730. 

—  submaxilläris  ganglii  sub- 

maxilläri8  724. 

—  superficiälis  n.  plantäris 

laterälis  780. 

—  —  n.  radiälis  759,  761. 

—  —  —  ulnäris  758. 

—  temporäles  n.  faciälis  725. 

—  —  superficiäles  n.  auricülo- 

temporälis  722. 

—  thyreohyoideusn. hypoglössi 

736. 

—  tonsilläresn.glossopharvngei 

730. 

—  tracheäles  n.  vagi  733. 

—  tubae  n.  tympanici  730. 

—  ulnäris  n.  cutanei  ante- 

brachii  mediälis  749. 

—  visceräles  plexus  pudendi 

786. 

—  voläris  n.  cutanei  antebra- 

chii  mediälis  749. 

—  zygomatlci  n.  faciälis  725. 

—  zygomaticofaciälis  715. 

—  zygomaticotemporälis  715. 
Raphe  |medüllae  oblongätae] 

687. 

— ■  paläti  517. 

—  palpebrälis  laterälis  261, 

817. 

—  penis  614. 

—  pharyngis  527. 

—  pterygomandibuläris  265. 

—  scroti  608. 


Reces8us  anterior  fossae  inter- 
pedunculäris  656. 

—  cochleäris  844. 

—  duodenojejunälis  563. 

—  ellipticus  845. 

—  epitympanicus  833,  835. 

—  ileocaecäles  565. 

—  infundibüli  666. 

—  intersigmoideus  567. 

—  lateräles  fossae  rhomboideae 

649. 

—  lienälis  561. 

—  membränae  tympäni  838, 

8a9. 

—  omentälis  inferior,  superior 

561. 

—  opticus  666. 

—  paracolici  565. 

—  pharyngeus  [Rosenmuelleri] 

523. 

—  pineälis  666. 

—  piriformis  523. 

—  posterior  fossae  interpedun- 

culäris  656. 

—  retrocaecäles  564. 

—  sacciförmis  200,  204. 

—  sphaericus  843. 

—  sphenoethraoidälis  23,  63. 

—  suprapineälis  666. 

—  trianguläris  666. 

Rectum  546,  547. 

Rectus  capitis  anticus  major 
277. 

—  —  —  minor  276. 

—  —  posticus  major  314. 

—  —  —  minor  314. 

—  sheath  of  297. 

Red  nucleus  of  tegmentum 
689. 

Reflex  bundles  of  sensory  roots 
of  spinal  nerves  694. 

—  path,  optic  acoustic  695, 

698. 

Regiönes  corporis  255 — 258. 
Regio  olfactoria  862. 

—  Tespiratoria  862. 

Renes  595. 

Rete  acromiäle  424. 

—  arteriösum  cutaneum  868. 

—  —  subpapilläre  868. 

—  articuläre  cublti  432. 

—  —  genus  455,  456. 
j  —  calcaneum  456. 

—  canälis  hypoglössi  463. 

—  carpi  dorsäle  432. 

—  —  voläre  435. 

—  dorsäle  pedis  457. 

—  malleoläre  lateräle,  mediäle 

456,  457. 

—  patellae  456. 

—  testis  [Halleri]  604. 

—  venösum  dorsäle  manus  469. 

—  —  —  pedis  cutaneum  488. 
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Rete  venösum  plantare  (pedis) 
cutaneum  488. 

Retia  venösa  cutis  868. 

—  —  vertebrärum  472. 
Retina  797,  803. 

Rectinacüla  cutis  636,  866. 

—  mm.  peronaeörum  363. 

—  patellae  354. 

Retinaculum  ligam.  arcuäti  227. 
Reträhens  aurem  268. 
Rhinencephälon  657,  664,  665. 
Rhombencephalon  646. 
Rhomboid  brain  646. 

—  fossa  649,  650. 

—  ligament  194. 

Ribs  86,  98. 

—  bones  of  86. 

—  cartilage  of  87. 

—  connections  of  the  192. 

—  heads  of  86. 

Right  auricle  383,  394. 

—  auricular  appendix  395. 

—  terminal  branch  440. 

Rima  corneälis  797. 

—  glottidis  576. 

—  oris  496. 

—  palpebrarum  797,  800. 

—  pudendi  626. 

—  vestibiili  576. 

Ring  cartilage  569. 

Rivus  lacrimal i 8  822. 

Roof  bones  50,  51. 

—  of  4th  ventricle  653. 

— ,  nucleus  of  689. 

Root  canal  505. 

—  foramen  505. 

—  intermediary  of  the  n.  ol- 

factoriu8  698. 

—  membrane  505. 

—  threads  of  spinal  nerves  736. 

—  tip  of  505. 

Roots  of  spinal  nerves  736. 
Rostrum  corporis  callösi  667. 

—  sphenoidale  6. 
Rudimentum  processus  vagi¬ 
nalis  608. 

Rugae  vaginales  622. 

S. 

Saccule  851,  852. 

Saccüli  alveoläres  (infundibüla) 
585. 

Saccülus  (labynnthi)  851,  852. 
Saccus  endolymphaticus  852. 

—  lacrimalis  822. 

—  lienälis  554. 

Sacral  nerves  736. 
Sacrovertebral  angle  82. 
Sacrum  80,  98. 

Saddle,  back  of  6. 

—  pommel  of  6. 

Sails  (heart)  393. 

Scala  tympäni  849,  853. 

—  vestibüli  849,  853. 


Scalenus  antlcus  278. 

—  posticus  278. 

Scapha  825. 

Scaphoid  bone  116. 

Seapüla  100,  126,  195, 
Scarpa’s  triangle  348. 

Sclera  797,  798. 

Scrotum  608.  [868. 

Sebaceous  glands  636,821,866, 
Sebum  cutaneum  868. 

—  palpebräle  820. 

Sella  turcica  6. 

Semen  602. 

Semicanälis  m.  tensöris  tym¬ 
päni  13. 

—  tubae-auditivae  13. 
Semicircular  canals,  bony  842, 

844. 

—  —  membranous  851. 
Semilunar  bone  116. 

—  fascia  319. 

Seminal  duct  606. 

—  vesicle  609. 

Seminiferous  tubules  604. 
Semispinälis  colli  311. 

Septula  testis  604. 

Septum(a)  atriörum  394. 

—  bulbi  urethrae  613. 

—  canälis  musculotubarii  13. 

—  cartilagineum  nasi  858. 

—  corpörumcavernosörum624. 

—  femoräle  [Cloqueti]  343. 

—  glandis  614. 

—  interalveolaria  31,  36. 

—  intermusculariafemoris356. 
- fibularia  365. 

—  —  humeri  317. 

—  linguae  511. 

—  mediänum  posterius  638. 

—  mediastinäle  591,  592. 

—  membranaceum  nasi  858. 

—  —  ventriculörum  392. 

—  mobile  nasi  856. 

—  musculäre  ventriculörum 

392. 

—  nasi  858. 

—  —  osseum  64,  858. 

—  orbitale  817. 

—  pellucidum  669. 

—  penis  614. 

—  scroti  608. 

—  siniium  frontalium  19. 

—  —  sphenoidalium  6. 

—  subarachnoideäle  643. 

—  ventriculörum  392. 
Sesamoid  bones  121,  127,  160, 

169. 

Shin-bone  150,  168. 

—  condyles  of  150. 

Short  calcaneocuboid  or  short 
plantar  ligament  242. 
Shoulder,  tip  of  100. 
Shoulder-blade  100,  126,  195. 
Shoulder-joint  196. 


Sigmoid  flexure  of  the  colon 
544. 

—  notch  37. 

Sinus  aörtae  [Valsalvae]  405. 

—  cavernosus  459. 

—  circuläris  461. 

—  coronarius  cordis  402. 

—  costomediastinälis  591. 

—  durae  matris  459. 

—  epididymidis  605. 

—  frontäies  19,  62,  861. 

—  intercavernösus  anterior, 

posterior  461. 

—  lactiferus  636. 

—  maxilläris  29, 30, 62,63,861. 

—  occipitalis  459. 

—  paranasäles  62,  861. 

—  petrö8us  inferior  462. 
- superior  461. 

—  phrenicocostälis  591. 

—  pleurae  591. 

—  posterior  cavi  tympäni  835. 

—  rectales  547. 

—  rectus  459. 

—  renälis  596. 

„ —  reuniens  394,  402. 

—  sagittälis  inferior  459. 

—  —  superior  459. 

—  8penoidälis  6,  62. 

—  sphenopanetäli8  461. 

—  tarsi  155. 

—  tonsillaris  518. 

—  transversus  459. 

—  —  pericardii  404. 

—  tympäni  835. 

—  venärum  [cavärum]  394. 

—  venösus  sclerae  [Canälis 

Schiemmi,  Läuthi]  797, 
802.  _ 

—  vertebräles  longitudinäles 

472. 

Skin,  external  863. 

—  glands  of  863,  866. 

—  ridges  of  865. 

—  sulci  of  865. 

—  upper  863. 

Skull,  membranous  capsule  of 
67,  71. 

Smell,  organ  of  856. 

Snail  842,  847. 

Somaesthetic  area  704. 

Spatia  angüli  iridis  [Fontanae] 
801. 

Spatiuma(a)  intercostäle  89. 

—  interfasciäle  [Tenoni]  816. 

—  interosseum  metacärpi  121. 

—  —  metatarsi  160. 

—  intervaginalia  n.  optici 

795. 

—  mediastinalia  592. 

—  perichorioideäle  798. 

—  perilymphaticum  851. 

—  retroperitonaeäle  567. 

—  suprasternäle  279. 


Spatia  zonularla  807. 

Sperma  604. 

Spermatic  artery  439. 

—  cord  607. 

Sphenoid  bone  6,  67b. 

—  —  body  of  6. 

—  —  large  wing  of  7. 

—  —  small  wing  of  8 
Sphenoidal  cells  6. 

—  fissure  or  foramen  lacerum 

anterius  59. 

—  sinuses  6. 

—  turbinated  bones  6. 
Sphenomaxillary  fissure  59. 

—  fossa  57. 

Sphenopalatine  or  nasopalatine 
artery  413. 

Spider-web  membrane  of  brain 
706. 

—  —  of  spinal  cord  643. 
Spina(ae)  angularis  7. 

—  frontälis  18. 

—  hellcis  825. 

—  iliäcae  129. 

—  ischiadica  131. 

—  mentalis  37. 

—  nasälis  anterior  31. 

—  —  posterior  32. 

—  palatina  22. 

—  scapülae  101. 

—  supra  meätum  10. 

—  trochleäris  19. 

—  tympanicae  15,  833. 

Spinal  cord  638. 

—  —  anterior  column  of  641. 

—  —  — •  funiculus  of  639, 693. 

—  —  —  horn  of  641. 

—  —  conduction  paths  of  the 

694. 

—  —  funiciili  of  the  693. 

—  —  ground  bundle  of  an¬ 

terior  funiculus  of  693. 

—  —  interior  of  the  641. 

—  —  lower  end  of  638,  642. 

—  —  membranes  of  642,  643. 

—  ganglia  736. 

—  nerves  736. 

—  —  cutaneous  distribution  of 

737. 

—  —  distribution  of  in  the 

skin  737. 

—  —  loops  of  736. 

Spinalis  colli  311. 

Spindle  of  the  cochlea  848. 
Spine  of  ischium  131. 

—  —  os  pubis  133. 

—  —  scapula  101. 

Spinous  process  of  the  sphe¬ 
noid  7. 

Spiral  lamina,  bony  849. 

—  —  vein  of  854. 

—  line  143. 

vein,  anterior  and  posterior 
856. 
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Spleen  553,  554. 

—  accessory  554. 

—  bed  554. 

Splenic  artery  440. 

Splenium  corpöns  callosi 

667. 

Splenius  colli  307. 

Spoke-bone  110,  112,  113,126. 
Squama  frontalis  17. 

—  occipitalis  3,  5. 

—  temporalis  9. 

Stapes  836. 

—  capitiilum  of  836. 

—  foot-plate  of  836. 
Stem-bronchus  584. 

Stensen's  passage  859. 
Sternum  91,  99. 

—  body  of  91. 

Stirrup'  836. 

—  crus  of  836. 

Stomach  530. 

—  mucous  membrane  of  533. 
Stratum  cinereum  (cerebelli) 

689. 

—  gangliösum  (cerebelli)  689. 

—  granulösum  (cerebelli)  689. 

—  griseum  centrale  689,  691. 

—  —  colliculi  superiors 

689. 

—  interoliväre  lemnisci  687, 

695. 

—  pigmenti  corporis  ciliäris 

802. 

- iridis  798,  802. 

—  —  retinae  804. 

—  zonale  666,  689. 

Striae(a)  longitudinales  of  the 

corpus  callosum  668. 

—  malleoläris  829. 

—  medulläres  fossae  rhomboi- 

deae  650. 

—  medulläris  thalämi  666. 

—  olfactoria  intermedia  665, 

698. 

—  —  lateralis  665,  698. 

—  —  mediälis  665,  698. 

—  terminälis  672. 

—  transversae  (of  the  corpus 

callosum)  668. 

Stroma  glandülae  thyreoideae 

—  iridis  801.  [593. 

—  ovarii  616. 

—  vitreum  807. 

Styloid  process  12. 
Stylo-maxillary  ligament  172. 
Subcrureus  353. 

Subcutaneous  tissue  863, 

866. 

Subicülum  promontorii  835. 
Sublingual  fossa  37. 

—  gland  514. 

Submaxillary  fossa  37. 

—  gland  515. 

Subpubic  ligament  215. 
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Substantia  adamantina  505. 

—  alba  of  the  central  nervous 

system  642. 

—  corticälis  cerebelli  689. 

—  —  cerebri  690. 

—  —  of  the  kidneys  597. 

—  —  lentis  806. 

—  —  of  the  suprarenal  capsule 

603. 

—  eburnea  505. 

—  gelatinösa  medüllae  spina¬ 

lis  [Rolandi]  641. 

—  grisea  (centralis)  641. 

—  lentis  806. 

—  medulläris  of  the  kidneys 

597. 

—  —  of  the  suprarenal  capsule 

603. 

—  nigra  689. 

—  ossea  (dentis)  505. 

—  perforäta  anterior  665. 

—  —  posterior  656. 

—  propria  corneae  798. 

—  reticuläris  alba  (medüllae 

oblongätae)  687. 

—  —  —  [Arnoldi]  (gyri  hip- 

pocämpi)  674. 

—  —  grisea  687. 

Sulcus(i)  ampulläris  851. 

—  anthelicis  transversus  828. 

—  arteriao  occipitälis  11. 

—  —  temporälis  mediae  9. 

—  —  vertebrälis  74. 

—  arteriosus  9,  21. 

—  auricülae  825. 

—  basiläris  pontis  651. 

—  bicipitäles  321. 

—  calcanei  155. 

—  canalicüli  mastoidei  11. 

—  caroticus  6. 

—  carpi  119. 

—  centrälis  [Rolandi]  662. 

—  cerebelli  653. 

—  cerebri  661. 

—  chiasmätis  6. 

—  cingüli  663. 

—  circuläris  [Reili]  664. 

—  coronarius  cordis  385. 

—  corporis  callösi  663. 

—  costae  87. 

—  cruris  anthelicis  826. 

—  cutis  865. 

—  ethmoidälis  27. 

—  frontäles  664. 

—  glutäeus  356. 

—  hamüli  pterygoidei  8. 

—  horizontälis  cerebelli  653. 

—  hypothalamicus  [Monroi] 

666. 

infraorbitälis  29. 

—  infrapalpebrälis  817. 

—  interparietälis  663. 

—  intermedius  medüllae  ob¬ 

longätae  649. 
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Sulcus(i)  intermedius  anterior, 
posterior  medüllae  spi¬ 
nalis  638. 

—  intertubercularis  106. 

—  lacrimalis  26,  30. 

—  lateralis  anterior  medüllae 

oblongätae  649. 

—  —  —  —  spinalis  638. 

—  —  posterior  medüllae  ob¬ 

longätae  649. 

—  —  —  —  spinalis  638. 

—  —  mesencephäli  655. 

—  limitans  fossae  rhomboideae 

650. 

—  longitudinales  cordis  385. 

—  malleoläris  151. 

—  matricis  ungüis  866. 

—  mediänus  fossae  rhomboi¬ 

deae  649. 

—  —  lingüae507. 

—  —  posterior  medüllae  spi¬ 

nalis  638. 

—  m.  flexöris  hallücis  longi 

154,  155. 

—  : — peronaei  [longi]  155, 159. 

—  mylohyoideus  37. 

—  n.  oculomotorii  656. 

—  —  petrösi  superficialis  ma- 

joris  13. 

—  —  —  —  minöri8  13. 

—  —  radiälis  106. 

—  —  spinalis  73. 

—  —  ulnäris  107. 

—  obturatorius  133. 

—  occipi tales  663. 

—  olfactoriu8  662. 

—  orbitales  662. 

—  orbitopalpebräles  821. 

—  palatini  31,  32. 

—  paraglenoidälis  129. 

—  parolfactorii  664,  665. 

—  petrÖ8us  inferior  3,  11. 

—  —  superior  11. 

—  praecenträlis  661. 

—  promontorii  14,  834. 

—  pterygopalatine  8,  33. 

—  sagittälis  3,  5,  18,  21. 

—  sclerae  796. 

—  sigmoideus  11. 

—  subclaviae  88. 

—  subclavius  580. 

—  subparietälis  664. 

—  tali  154. 

—  temporales  663. 

—  terminäli8  atrii  dextri  394. 

—  —  linguae  507. 

—  transversus  4,  5,  21. 

—  tubae  audit! vae  8. 

—  tympanicus  15,  16,  829. 
Supercilia  866. 

Superciliary  ridge  17. 
Supercilium  817. 

Superficial  and  deep  external 

pubic  arteries  453. 


Superficial  palmar  arch  424. 

—  perineal  artery  449. 
Superior  angle  (of  the  shoulder 

blade)  100. 

—  astragalonavicular  ligament 

239. 

—  curved  line  (of  ilium)  129. 

—  external  articular  artery  4  52. 

—  or  external  calcaneonavicu¬ 

lar  ligament  239. 

—  or  first  perforating  artery 

452. 

—  internal  articular  artery 

452. 

—  longitudinal  sinus  459. 

—  maxillary  bone  29. 

—  palpebral  fold  821. 

—  profunda  artery  410. 

—  radio-ulnar  articulation  204. 

—  thoracic  artery  424. 

—  tibiofibular  articulation  234. 

—  turbinated  crest  32. 
Supinator  brevis  329. 

—  longus  325. 

Supraglenoidal  tubercle  101. 
Suprapatellar  bulge  348. 
Suprarenal  capsule  603. 
Suprascapular  notch  89. 

—  or  transversalis  humeri 

artery  405. 

Supraspinous  ligament  176. 
Sustentacülum  lienis  554. 

—  tali  155. 

Sutura(ae)  coronälis  17,  20,  56. 

—  ethmoideomaxilläris  23,  29, 

—  frontalis  17.  [59. 

—  frontoethmoidälis  18,  19, 

22,  23,  24,  59. 

—  frontolacrimälis  19,  26,  59. 

—  frontomaxilläris  18,  30. 

—  incisiva  31. 

—  intermaxilläris  31. 

—  internasälis  27. 

—  lacrimoconchälis  25,  26. 

—  lacrimomaxilläris  26,  29, 

30,  59l 

—  lambdoidea  5,  20. 

—  mendosa  67a. 

—  nasofrontälis  18,  27. 

—  nasomaxilläris  27,  30. 

—  occipitomastoidea  4,  10. 

—  palatinae  31,  32. 

—  palatoethmoidälis23,33,59. 

—  pal atomaxil laris  29,  33,  59. 

—  parietomastoidea  10,  20. 

—  petrosquamosa  10,  13. 

—  sagittälis  20. 

—  sphenoethmoidälis  6, 22, 23, 

24,  59. 

—  sphenofrontälis  7,  8,  19,  56, 

59,  61. 

—  sphenoorbitälis  6,  33,  59. 

—  sphenoparietälis  7,  20,  56. 

—  8phenosquamösa  7,  9,  56. 


Sutura  sphenozygomatica  7, 
34,  56,  59. 

—  squamosa  9,  20,  56. 

—  squamosomastoidea  10.  . 

—  zygomaticofrontälis  17,  34, 

56,  59. 

—  zygomaticomaxilläris  31,34, 

56,  59. 

—  zygomaticotemporäli8  34,56. 
Sweat  glands  636,  866. 

Sword  process  91. 

Sympathetic ,  cervical  portion 

of  787. 

— •  head  portion  of  787. 

—  nervous  system  787. 

—  trunk  787. 

Sympathicus  787. 

Symphysis  ossium  pubis  211, 

215. 

—  sacrococcygea  80,  84,  180. 
Synchondrosis  arycorniculäta 

570. 

—  petrooccipitälis  3,  11. 

—  sphenooccipitäli8  3. 

—  sphenopetrösa  7,  11. 

—  sternälis  91. 

Syndesmosis  incudomalleoläris 

837. 

—  tibiofibuläris  234. 

—  tympanostapedia  837. 
Systema  nervörum  centrale  638. 

—  —  sympathicum  787. 

T. 

Tabatiere  394. 

Taenia(ae)  chorioidea  672. 

—  coli  539,  545. 

—  fimbriae  674. 

—  fornicis  670. 

—  libera  545. 

—  mesocolica  545. 

—  omentälis  545. 

—  semicirculäris  672. 

—  thalämi  666. 

—  ventricüli  quarti  649,  654. 
Tailed  nucleus  671,  690. 

Talus  154,  169. 

Tapetum  672,  692. 

Tarsal  interosseous  artery  447. 
Tarsometatarsal  articulations 
Tarsus  154,  169.  [239. 

—  inferior,  superior  of  the 

lids  820. 

Tear  sack  822. 

Tears  822. 

Teeth  500. 

Tegmen  tympani  13. 
Tegmental  decussations  695. 
Tegmentum  655. 

Tela  chorioidea  ventricüli  quarti 
654,  674. 

- tertii  666,  671,  674. 

—  subcutanea  863,  866. 

—  subserösa  559. 


Index. 
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Teloncöphälon  646. 

Temporal  bone  9,  68. 

—  —  pyramid  of  9. 

—  —  squama  of  9. 

—  fossa  56. 

—  lobe  661. 

Temporo-malar  canals  34. 

—  maxillary  articulation  170.  j 
Tendo  calcaneus  [Achillis] 

366. 

Tendon-sheaths  of  the  foot  ; 
379. 

—  —  of  the  hand  339. 

Tenon’s  capsule  816. 

—  space  816. 

Tensor  vaginae  fömöris  355.  { 
Tentorium  cerebelli  651,  709.  j 
Terminal  thread  of  spinal  I 
cord  638. 

Testicle  604. 

—  lobules  of  604. 

Testis  604. 

Thalamencöphälon  646,  687. 
Thalamus  666,  689. 

—  peduncle  of  702. 

—  radiation  of  702. 

Thenar  335. 

Thigh-bone  142,  168. 

Thoracic  nerves  736. 

—  part  of  sympathetic  787. 

—  vertebrae  77. 

Thorax  91. 

Thymus  586. 

Thyroid  axis  422. 

—  cartilage  568. 

—  gland  593. 

Tibia  150,  168. 

7  #  l 

—  external  tuberosity  150. 

—  internal  tuberosity  150. 

—  —  malleolus  151. 

—  spinous  process  150. 

—  tubercle  150. 

Tibialis  anticüs  363. 

Tongue  507. 

—  mucous  membrane  of  512, 

—  papillae  of  512.  [513. 

Tonsilla  cerebelli  651,  653. 

—  linguälis  511. 

—  palatina  519. 

—  pharyngea  521. 

Tooth  of  the  anvil  836. 

—  —  —  epistropheus  75. 

—  —  —  hammer  835. 

—  pulp  of  505. 

Torus  tubarius  523. 

Trabecülae  carneae  388,  389,  i 

389»,  395,  397.  _  j 

—  corpörum  cavernosorum  [ 

Trachea  579.  [614. 

Trachelomastoid  muscle  310.  1 
Tractus  centralis  thymi  586. 

—  iliotibiälis  [Maissiati]  356. 

—  olfactorius  665,  698. 

—  opticus  665. 


Tractus  solitarius  700. 

—  spinalis  n.  trigemini  687, 

698. 

—  spiralis  foraminösus  850. 
Tragi  829,  866. 

Tragus  825. 

Transitional  gyri  660. 
Transverse  cervical  artery,  or 
transversalis  colli  424. 

—  colon  544. 

—  facial  artery  408. 

—  ligament  184. 

—  metacarpal  ligament  208. 

—  or  pontal  artery  422. 

—  process  of  vertebra  72. 
Trapezium  117,  127. 

Trapezoid  bone  117,  127. 
Trigönum(a)  collateral  674. 

—  femoräle  [fossa  Scarpae 

major]  348. 

—  fibrosa  (cordis)  391. 

—  habenülae  666,  689. 

—  lemnisci  655. 

—  lumbale  [Petiti]  305. 

—  lumbocostäle  [Bochdaleki] 

—  n.  hypoglössi  649.  [288. 

—  olfactorlum  665. 

—  omoclaviculäre  255. 

—  spinae  scapülae  101. 

—  urogenitale  629. 

—  vesicae  [Lieutaudi]  602. 
Trochanteres  142,  143. 
Trochlöa  humöri  107. 

—  m.  obliqui  superiöris  öcüli 

—  phalängis  121.  [811. 

—  tali  154. 

True  vocal  cord  577. 

Truncus  corpöris  callösi  667. 

—  costocervicälis  424. 

—  lumbocostäle  [Bochdaleki] 

—  sympathicus  687. 

—  thyreocervicälis  422. 

Tuba  auditiva  [Eustachii] 

832,  840,  841. 

—  uterina  [Falloppii]  617. 
Tuber  calcanöi  155. 

—  cineröum  665. 

—  frontale  17. 

—  ischiadicum  131. 

—  maxilläre  29. 

—  omentäle  549,  552. 

—  parietale  21. 

—  vermis  653. 

Tubercle  of  Lower  394. 
Tubercülum(a)  acusticum  650. 

—  anteriiLS  atläntis  74. 

—  —  of  the  processus  trans- 

versus  vertöbrae  cervi- 
cälis  73. 

—  —  thalämi  666. 

—  articuläre  9. 

—  auricülae  [Darwini]  825. 

—  carotica  76. 

—  cinöröum  649,  687. 


Tubercülum(a)  corniculätum 
[Santorini]  575. 

—  costae  86. 

—  cuneätum  649. 

—  cuneiförme  [Wrisbergi] 

575. 

—  epiglotticum  575. 

—  intercondyloideum  150. 

—  intervenösum  [Loweri] 

— -  juguläre  4.  [394. 

—  majus  humeri  106. 

—  mentale  36. 

—  minus  humeri  106. 

—  obturatorium  anterius,  po¬ 

sterius  131,  133. 

—  ossis  multangüli  majöris 

117. 

—  —  navicularis  116. 

—  pharyngeuin  3,  4. 

—  posterius  atläntis  74. 

—  —  of  the  processus  truns- 

versus  vertebrae  cervi- 
cälis  73. 

—  pubicum  133. 

—  scaleni  [Lisfranci]  88. 

—  sellae  6. 

—  supratragicum  825. 

—  thyreoidea  568. 
Tuberositas  coracoidea  104. 

—  costae  II  88. 

—  costälis  104. 

—  deltoidea  106. 

—  glutäea  142. 

—  iliäca  129. 

—  infraglenoidälis  102. 

—  oss.  cuboidei  159. 

—  —  metatarsälis  I,  V  160. 

—  —  naviculäris  157, 

—  radii  113. 

—  sacrälis  83. 

—  supraglenoidälis  102. 

—  tibiae  150. 

—  ulnae  111. 

—  unguiculäris  121. 
Tuberosity  of  ischium  131. 
Tubüli  renäles  598. 

—  seminifÖri  604. 

Tunica  albuginßa  corpörum 
cavernosorum  614. 

—  —  testis  604. 

—  conjunctiva  bulbi  821. 

—  —  palpebrärum  821. 

—  dartos  608. 

—  fibrosa  öcüli  817. 

—  —  renis  597. 

—  vaginälis  commünis  [testis 

et  i'unicüli  spermatid] 
607. 

- propria  testis  608. 

—  vasculösa  öcüli  797,  798. 
;  Türck’s  bundle  702. 

Turkish  saddle  6. 

Tympanic  branch  415. 

—  fold  831. 
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Tympanic  pockets  838. 

—  staircase  849. 

U. 

Ulna  110,  111,  126. 

Ulnar,  anterior  border  110. 

—  —  surface  110. 

—  external  or  interosseous 

border  110. 

—  greater  sigmoid  cavity  111. 

—  internal  surface  110. 

—  lesser  sigmoid  cavity  111. 

—  posterior  border  110. 

—  —  surface  110. 

Umbilical  cord  491. 

—  vein  491. 

Umbilicus  297. 

Umbo  membränae  tympäni 
Unciform  bone  117,  127.  [829. 

—  process  23,  117. 

Uncus  gyri  hippocampi  663. 
Ungüis  863,  866. 

Upper  jaw  29,  70. 

—  —  bone  cavity  30. 

Upper  portion  of  adductor 

magnus  352. 

Ureter  600,  601. 

Urethra,  female  623. 

—  male  615. 

—  muliebris  623. 

—  virllis  615. 

Urinary  organs  595. 
Uriniferous  tubules  598. 
Utörus  618,  619. 

Utricülus  (labyrinthi)  851. 

—  prostaticus  615. 

Uvüla  of  palate  518. 

—  [palatina]  518. 

—  vermis  663. 

—  vesicae  602. 

v. 

Vagina  622,  623. 

—  masculina  615. 

Vagina(ae)  mucosa  intertu- 

berculäris  198,  319. 

—  m.  recti  abdominis  297. 

—  nervi  optici  795. 

—  processus  styloidei  12,  15. 

—  tendinum  of  the  foot  379. 

—  —  of  the  hand  339. 
Vaginal  process  12,  15. 
Vallecüla  cerebelli  651. 

—  epiglottica  512. 

Vallum  unguis  866. 

Valve,  ilio-caecal  524. 
Valvüla(ae)  bicuspidälis  [mi- 

—  coli  541.  [trälis]  393. 

—  connivßntes  536. 

—  foraminis  ovälis  395. 

—  fossae  naviculäris  615. 

—  processus  vermiformis  541. 

—  pylori  533. 

—  semilunäres  396,  398. 


Valvüla  sinus  coronarii  [The- 
besii]  394. 

—  spirälis  [Heisteri]  551. 

—  tricuspidälis  393. 

—  v.  cavae  [inferiöris,  Eusta- 

chii]  394. 

Varices  haemorrhoidales  547. 
Vasa(vas)  aberrantia  hepätis 
550. 

—  auris  internae  854,  856. 

—  deförens  606. 

—  intestini  tenuis  432. 

—  sanguinöa  integumenti 

commünis  868. 

—  —  retinae  804. 

Vastus  externus  354. 

—  internus  355. 

Velum  interpositum  674. 

—  medulläre  anterius  655. 

—  —  posterius  653. 

—  palatinum  518. 

Venae(a)  alveoläres  superiöres 

464. 

—  alveolaris  inferior  467. 

—  anguläris  464. 

—  anonymae  463. 

—  aquaedöctus  vestibüli  864. 

—  articuläres  genus  486. 

—  —  mandibülae  467. 

—  auditivae  internae  462, 856. 

—  auriculäres  anteriores  466. 

—  auriculäris  posterior  468. 

—  axilläriä  471. 

—  azygos  474. 

—  basilica  470. 

—  basivertebräles  472. 

—  brachiäles  469. 

—  bronchiäles  anteriores  463. 

—  —  posteriores  474. 

—  bulbi  urethrae  481. 

—  —  vestibüli  [vaginae] 481. 

—  canalicülicochlöae464,856. 

—  canälis  pterygoidei  [Vidii] 

—  cava  inferior  478.  [464. 

—  —  superior  463. 

—  cavernösae  614. 

—  centrälis  retinae  460,  804. 

—  cephälica  470. 

—  —  accessoria  470. 

—  cerebri  internamagna  [Ga- 

leni]  462,  674. 

—  cervicalis  profunda  464. 

—  chorioidea  674. 

—  ciliäres  802. 

—  circumflexa  ilium  profünda 

484. 

—  —  —  superficiälis  484. 

—  circumflexae  femöris  486. 

—  colicae  475. 

—  comi  tans  n.hypoglössi  464. 

—  conjunctiväles  802. 

—  cordis  anteriores,  magna, 

media,  minimae,  parva 
402,  403. 


Vena(ae)  coronaria  ventricüli 
477. 

—  costoaxillares  471. 

—  cutaneae  abdominis  et 

pectoris  484. 

—  cystica  477. 

—  deferentiäles  482. 

—  digitäles  of  the  foot  487, 

488. 

- hand  469,  470. 

—  diploicae  462,  463. 

—  dorsäles  linguae  464. 

—  dorsälis  penis  (clitoridis) 

482. 

—  —  —  —  cutanßa  484. 

—  duodenäles  475. 

—  epigastricae  inferiores  484. 

—  —  superiöres  463. 

—  —  superficiäles  484. 

—  episcleräles  802. 

—  ethmoidäles  460. 

—  faciäles  464,  466. 

—  femorälis  484,  486. 

—  femoropoplitßa  490. 

—  frontälis  464. 

—  gastricae  breves  475. 

—  gastroepiploicae  475. 

—  glutäeae  484. 

—  haemorrhoidäles  inferiores 

481,  482. 

—  —  mediae  482. 

—  haemorrhoidälis  superior 

475,  482. 

—  hemiazygos  474. 

—  —  accessoria  474. 

—  hepaticae  478. 

—  hypogastrica  481. 

—  ileocolica  475. 

—  iliäca  commünis  481. 

—  —  externa  481,  484. 

—  iliolumbälis  484. 

—  intercapituläres  of  the  foot 

—  —  —  —  hand  470.  [488. 

—  intercostäles  473. 

—  intercostälis  suprema  474. 

—  intervertebräles  473. 

—  intestinäles  475. 

—  juguläris  anterior  468. 

—  —  externa  468. 

—  —  interna  464. 

—  labiäles  464. 

—  —  anteriores  484. 

—  —  posteriores  481. 

—  lacrimälis  460. 

—  laryngea  inferior  463. 

—  —  superior  464. 

—  lienälis  475. 

—  linguälis  464. 

—  lumbäles  478. 

—  lumbälis  ascendens  478. 

—  mammaria  interna  463. 

—  marginäles  488. 

—  massetericae  464,  467. 

—  mediäna  antebrachii  471. 
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Vena(ae)  mediana  basilica 471 

—  —  cephalica  471. 

—  —  colli  468. 

—  —  cubiti  471. 

—  mediastinäles  anteriores 

463. 

—  —  posteriores  474. 

—  meningeae  462,  464. 

—  mesentericae  475. 

—  metacarpeae  469. 

—  metatarseae  487. 

—  musculophrßnicae  463. 

—  nasales  464. 

—  nasofrontälis  460,  464. 

—  obliqua  atrii  sinistri  [Mar- 

shalli]  402. 

—  obturatoria  484. 

—  occipitalis  464,  468. 

—  oesophageae  463,  474. 

—  ophthalmica  inferior  461. 

—  —  superior  460. 

—  ovarica  478. 

—  palatina  464. 

—  palpebräles  464. 

—  pancreaticae  475. 

—  pancreaticoduodenälis  475. 

—  parotideae  anteriöres  464. 

—  —  posteriores  466. 

—  parumbilicäles  [Sappeyi] 

477. 

—  perforantes  (fßmöris)  486. 

—  pericardiäcae  463. 

—  peronäeae  487. 

—  pharyngeae  464. 

—  phrßnica  inferior  478. 

—  phrSnicae  superiöres  463. 

—  plantares  487. 

—  poplitßa  486. 

—  portae  475. 

—  posterior  ventricüli  sinistri 

403. 

—  profunda  fßmöris  486. 

—  proföndae  clitoridis  481. 

—  —  penis  481. 

—  pudenda  interna  481. 

—  pudendae  externae  484. 

—  pulmonales  398. 

—  pylorica  477. 

—  radiales  469. 

—  renälis  478. 

—  sacräles  laterales  484. 

—  sacrälis  mödia  481. 

—  saphena  accessoria  489. 

—  —  magna  489. 

—  —  parva  490. 

—  scrotäles  anteriöres  484. 

—  —  posteriores  481. 

—  septi  pellucidi  674. 

—  sigmoideae  475. 

—  spermatica  externa  484. 

—  —  interna  478. 


Vena(ae)  sphenopalatina  467. 

—  spinales  473. 

—  spirälis  modiöli  856. 

—  sternocleidomastoIdea464. 

—  stylomastoidea  467. 

—  subclavia  472. 

—  sublingualis  464. 

—  submentälis  464. 

—  supraorbitälis  464. 

—  suprarenälis  478. 

—  temporales  466,  467. 

—  terminälis  674.. 

—  testiculäris  478. 

—  thoracälis  lateralis  471. 

—  thoracoepigastrica  471, 

484. 

—  thymicae  463. 

—  thyreoidea  ima  463. 

—  thyreoideae  inferiores  463. 

—  —  superiöres  464. 

—  tibiäles  487. 

—  tracheäles  463. 

—  transversa  colli  472. 

—  —  faciei  467. 

—  —  scapülae  472. 

—  tympanicae  467. 

—  ulnares  469. 

—  umbilicalis  491. 

—  urethrales  481. 

*—  uterinae  482. 

—  vertebrälis  464. 

—  vesicäles  482. 

—  vestibuläres  854. 

—  vorticösae  802. 
Ventricle(s)  of  heart  383. 

—  left  398. 

—  right  395. 

Ventricular  fold  575,  576. 

—  septum  392. 

Ventricülus  530. 

—  cordis  383. 

—  —  dexter  395. 

—  —  sinister  398. 

—  laryngis  [Morgagnii]  575, 

576. 

—  lateralis  (cßröbri)  670. 

—  quartus  (cßröbri)  653, 654. 

—  terminälis  641. 

—  tertius  (cörSbri)  666,  669. 
Venülae  retinae  804. 
Vermiform  appendix  539. 

—  process  539. 

Vermis  cerebelli  653. 

Vertebra,  arch  of  72. 

—  articular  processes  of  72. 

—  body  of  72. 

—  prominens  73,  75. 
Vertebrae  72,  98,  99. 

—  cervicäles  76,  98. 

—  coccygeae  84,  99. 

—  lumbäles  79,  98. 


Vertßbrae  sacräles  80,  98,  99. 

—  thoraeäles  77,  98. 

—  varieties  of  82. 

Vertebral  canal  72. 

—  column  72. 

—  —  ligaments  of  174. 

—  foramen  72. 

Vertex  cornSae  798. 

—  vesicae  601. 

Vertical  plate  33. 

Vesica  fellea  551. 

—  urinaria  601. 

Vesicülae  seminäles  609. 
Vestibular  staircase  849. 
Vestibule  of  labyrinth  842. 

—  of  nasal  cavity  859. 
Vestibulum  bursae  omentälis 

561. 

—  labyrinthi  842. 

—  laryngis  576. 

—  näsi  859. 

—  oris  496. 

—  vaginae  626. 

Vibrissae  857,  866. 

Vidian  canal  8. 

Villi  intestinäles  538. 

—  pleuräles  591. 

Vincülum  lingülae  cerebelli 

653,  655. 

Vision,  organ  of  794. 

Visual  conduction  path  702. 

—  line  795. 

Vitreous  body  797,  806. 

Vocal  chord  575,  576. 

—  lip  576. 

Vömer  28,  70. 

Vortex  cordis  389. 

Vortices  pilörum  866. 

Vulva  624. 

—  lips  of  626. 

—  slit  of  626. 

W. 

Wedge  bones  of  foot  158,  169. 
Wing  processes  8. 

Wisdom  tooth  501,  502. 
Woolly  hairs  866. 

Worm,  cerebellar  653. 

Wrist  joint  205. 

—  rows  of  bones  in  118, 119. 

Y. 

Yellow  spot  of  retina  804. 
Yoke  arch  34. 

—  bone  34,  70. 

Z. 

Zona  orbiculäris  219. 

Zonüla  ciliäris  [Zinni]  806, 
807. 

Zygomatic  fossa  56. 

—  surface  29. 


B. 


List  of  the  names 

which  occur  in  the  Anatomical  Nomenclature  used 

with  short  Biographical  notes. 


Achilles  —  tendo  calcaneus 

Arantius  —  ductus  venosus 

—  ligamentum  venosum 

—  nodulus  valvulae  semilunaris 
Giulio  Cesare  Aranzi  (Julius 

Caesar  Arantius)  (1530 — 1589), 
Professor  of  Medicine  and  Anatomy  at 
Bologna. 

Arnold  —  Arnold’s  bundle  (Frontal  [cerebro-] 
pontile  path) 

—  substantia  reticularis  alba 
Friedrich  Arnold  (1803 — 1890),  Pro¬ 
fessor  of  Anatomy  at  Zürich,  of  Anatomy 
and  Physiology  at  Freibourg,  Tübingen 
and  Heidelberg. 

Bartholin  us  —  glandula  vestibularis  major 
Casparus  Bartholinus  (1655  till 
1738),  first  Professor  of  Philosophy,  then 
of  Natural  Science  and  Medicine,  after¬ 
wards  „Generalprocureur“  and  Deputy 
of  Finances  in  Copenhagen.  He  was 
the  son  of  Thomas  Bartholinus  (1616 
till  1680)  who  was  generally  considered 
to  be  the  greatest  anatomist  of  his  time. 

Bechterew  —  nucleus  nervi  vestibularis 
superior 

Wladimir  von  Bechterew  (1857  till 
1927),  Professor  of  Psychiatry  at  Kazan 
and  St.  Petersburg. 

Bertin  —  columnae  renales 

Exupere  - Joseph  Bertin  (1712  till 
1781),  Anatomist  and  Physiologist  at 
Paris. 

Blandin  —  glandula  lingualis  anterior 
Philippe-Frederic-Blandin  (1798 
till  1849),  Professor  of  Surgery  at  Paris. 

Bochdalek  —  trigonum  lumbocostale 

Victor  Bochdalek  junior  (1835  till 
1868),  Prosector  of  anatomy  at  Prague. 

Botallo  —  ductus  arteriosus 

Leonardo  Botallo  was  born  in  1530, 
Anatomist  and  Surgeon  at  Pavia  and 
Paris. 


Bowman  —  lamina  elastica  anterior  corneae 
Sir  William  Bowman  (1816—1892), 
Professor  of  Anatomy  and  Physiology, 
also  Oculist  in  London. 

Breschet  —  canales  diploici 
Gilbert  Breschet  (1784 — 1845),  Pro¬ 
fessor  of  Anatomy  at  Paris. 

Broca  —  area  parolfactoria 
Paul  Broca  (1824 — 1880),  Professor  of 
Surgery  at  Paris;  famous  also  as  Ana¬ 
tomist,  Anthropologist  and  Pathologist. 

Bruecke  —  fibrae  meridionales  m.  ciliaris 
ErnstWilhelmv.  Bruecke  (1819  till 
1892),  Professor  of  Physiology  at  Königs¬ 
berg,  of  Physiology  and  Microscopic 
Anatomy  at  Vienna. 

Brunner  —  glandulae  duodenales 

Johann  Konrad  Brunner  (1653  till 
1727),  first  Professor  of  Medicine  at 
Heidelberg,  then  Physician  to  the  Elector 
Palatine. 

Burdach  —  funiculus  cuneatus 
Karl  Friedrich  Burdach  (1776  till 
1847),  Professor  of  Anatomy  and  Physio¬ 
logy  at  Dorpat  and  Königsberg. 

Chopart  —  articulatio  tarsi  transversa 
Francois  Chopart  (1743—1795), 
Surgeon  at  Paris. 

Civinini  —  processus  pterygospinosus  ossis 
sphenoidalis 

Filippo  Civinini  died  in  1844,  Pro¬ 
fessor  of  Surgical  Pathology  and  of 
Anatomy  at  Pistoia. 

Clarke  —  nucleus  dorsalis 

JacobAugustusLockhartClarke 
(1817 — 1880),  Physician  at  London. 

Cloquet  —  septum  femorale 
Jules-Germain  Cloquet  (1790  till 
1883),  Anatomist  and  Professor  of 
Surgery  at  Paris. 
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Colies  —  ligamentum  inguinale  reflexum 
Abraham  Colies  (1773—1843),  Pro¬ 
fessor  of  Anatomy  and  Surgery  at 
Dublin. 

Cooper  —  fascia  cremasterica 
Sir  Astley  Paston  Cooper  (1768 
till  1841),  first  Professor  of  Anatomy, 
then  of  Zoophysics,  and  finally  of 
Surgery.  Physician  to  King  George  IV. 
and  to  King  William  IV.  in  London. 

Corti  —  organon  spirale 
Marchese  Alfonso  Corti  (1822  till 
1876),  Physician,  Hyrtl’s  Prosector  in 
Vienna  (1848),  then  he  devoted  mostly 
at  Würzburg  under  Koelliker  his  time 
to  research  work.  Afterwards  he  took  up 
viticulture  at  his  estate  near  Casteggio 
being  compelled  by  ill  health  to  give 
up  his  former  work. 

Cowper  —  glandula  bulbourethralis 
WilliamCowper  (1666 — 1709),  Surgeon 
and  Anatomist  in  London. 

Darwin  —  tuberculum  auriculae 

Charles  Robert  Darwin  (1809  till 
1882),  studied  medicine,  then  theology 
and  finally  took  up  natural  science. 
After  a  5  years  cruise  round  the  world 
on  the  „Beagle“  he  devoted  himself 
entirely  to  natural  science  and  research 
at  his  estate  in  Kent. 

Deiters  —  nucleus  nervi  vestibularis  lateralis 
OttoFriedrichKarlDeiters  (1834 
till  1863),  Physician  at  Bonn. 

Demours  —  lamina  elastica  posterior  corneae 
Pierre  Demours  (1702 — 1795),  Oculist 
in  Paris. 

Descemet  —  lamina  elastica  posterior  corneae 
JeanDescemet  (1732 — 1810),  Physician 
and  Botanist  in  Paris. 

Douglas  —  cavum  Douglasi  (excavatio  recto- 
uterina) 

—  linea  semicircularis 

—  plica  rectouterina 

James  Douglas  (1675—1742),  Physi¬ 
cian  in  London. 

Eustachius  —  tuba  auditiva 

—  valvula  venae  cavae 
Bartolomeo  Eustachi  was  born 

between  1500  and  1510  and  died  in  1574. 
Professor  of  Anatomy  at  Rome. 

Falloppio  —  canalis  facialis 

—  tuba  uterina 

Gabriele  Falloppio  (1523 — 1562), 
Professor  of  Anatomy  at  Ferrara,  Pisa, 
and  of  Anatomy  and  Botany  at  Padua. 

Ferrein  —  processus  Ferreini  (pars  radiata 
lobuli  corticalis  renis) 

Antoine  Ferrein  (1692 — 1769),  Pro¬ 
fessor  of  Medicine  and  Surgery  in  Paris. 

Flechsig  —  fasciculus  anterior  proprius 

—  fasciculus  lateralis  proprius 

—  nucleus  nervi  vestibularis  superior 
Paul  Emil  Flechsig  was  born  in  1847, 

Professor  of  Psychiatry  at  Leipzig. 


Folius  —  processus  anterior  mallei 

Cecilio  Folli  (Folius)  was  born  in 
1615  and  died  about  1650;  Professor  of 
Anatomy  at  Venice. 

Fontana  —  spatia  anguli  iridis 
Felice  Fontana  (1720 — 1805),  Pro¬ 
fessor  of  Philosophy  at  Pisa  and  after¬ 
wards  Director  of  the  Museum  of  Na¬ 
tural  Science  in  Florence. 

Galenus  —  vena  cerebri  magna 

G  a  1  e  n  o  s  was  born  in  129  A.  D.  at  Perga¬ 
mon.  Resided  as  Physician  and  success¬ 
ful  writer  on  medical  topics  in  Rome. 
Physician  to  the  Emperor  Commodus. 
He  died  at  the  beginning  of  the  3rd 
century. 

Gartner  —  ductus  epoophori  longitudinalis 
HermannTreschowGartner  (1785 
till  1827),  Physician  in  Copenhagen. 

Gasser  —  ganglion  semilunare 

JohannLudwig  (or  Laurenz)  Gas¬ 
ser  was  Professor  of  Anatomy  in 
Vienna  in  the  middle  of  the  18th  century. 

Gennari  —  linea  Gennari 

FrancescoGennari  lived  in  the  second 
half  of  the  18th  century.  His  book 
,,De  peculiari  structura  cerebri“  was 
published  at  Parma  in  1782. 

Gimbernat  —  ligamentum  lacunare 

Don  Antonio  de  Gimbernat  was 
professor  at  Barcelona  in  the  second  half 
of  the  18th  century;  afterwards  he  was 
appointed  Physician  to  King  Charles  III. 
in  Madrid. 

Glaser  —  fissura  petrotvmpanica 

Johann  Heinrich  Glaser  (1629  till 
1675),  was  Professor  of  Anatomy  and 
Botany  at  Basel. 

Goll  —  funiculus  gracilis 

FriedrichGoll  (1829 — 1903),  Professor 
of  Pharmacology  at  Zürich. 

Gowers  —  fasciculus  anterolateralis  super¬ 
ficialis 

William  Richard  Gowers  was  born 
in  1845  and  was  Professor  of  Clinical 
Medicine  in  London. 

Graaf  —  folliculi  oophori  vesiculosi 
Reinierde  Graaf  (1641 — 1673),  Physi¬ 
cian  at  Delft. 

Gratiolet  —  radiatio  occipitothalamica 

Louis  Pierre  Gratiolet  (1815  till 
1865),  first  Professor  of  Anatomy  and 
subsequently  Professor  of  Zoology  in 
Paris. 

Hall  er  —  arcus  lumbocostales 

—  circulus  vasculosus  n.  optici 

—  rete  testis 

Albrecht  von  Haller  (1708 — 1777), 
Professor  of  Anatomy,  Surgery  and 
Botany  at  Göttingen.  In  later  years  ho 
resided  at  Bern,  his  native  town.  Haller 
was  not  only  an  eminent  scientist,  but  he 
was  also  famous  as  a  poet. 
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Hastier  —  plica  lacrimalis 
Josef Hasner,  Ritter  von  Artha 
(1819 — 1892),  Professor  of  Ophthal¬ 
mology  at  Prague. 

Havers  —  Haversian  canals  of  bone 
CloptonHavers,an  EnglishAnatomist, 
lived  in  London  in  the  second  half  of 
the  seventeenth  century  and  at  the  be¬ 
ginning  of  the  eighteenth  century. 

Heister  —  valvula  spiralis 
Lorenz  Heister  (1683 — 1758),  Pro¬ 
fessor  of  Anatomy  and  Botany  at  Alt- 
dorf,  Professor  of  Surgery  and  Botany 
at  Helmstädt. 

Helweg  —  Helweg’s  bundle 
Hans  Kristian  Saxtorph  Helweg 
(1847—1901),  Head  Physician  of  the 
Oringe  Lunatic  Asylum  near  Vording- 
borg  (Sealand,  Denmark). 

Hensen  —  ductus  reuniens 
Victor  Hensen  (1835 — 1924),  Professor 
of  Physiology  at  Kiel. 

Hesselbach  —  ligamentum  interfoveolare 
Franz  Kaspar  Hesselbach  (1759 
till  1816),  Anatomist  and  Surgeon  at 
Würzburg. 

Highmore  —  corpus  Highmori  (mediastinum 
testis) 

Nathanael  Highmore  (1613—1685), 
Physician  at  Sherburn  (Dorsetshire). 

Horner  —  pars  lacrimalis  m.  orbicularis  oculi 
William  Edmonds  Horner  (1793 
till  1853),  Professor  of  Anatomy  at 
Philadelphia. 

Hunter  —  canalis  adductorius 
John  Hunter  (1728—1793),  Surgeon  in 
London. 

Jacobson  —  plexus  tympanicus 

—  cartilago  vomeronasalis 

—  organon  vomeronasale 

Ludwig  Levin  Jacobson  (1783  till 
1843),  Physician  in  Copenhagen,  after¬ 
wards  Army  Surgeon  with  the  French 
armies  and  after  the  Battle  of  Leipzig 
with  the  English-Hanoverian  Legion. 

Kerckring  —  plicae  circulares 
Theodorus  Kerckring  (1640 — 1693), 
Physician  in  Amsterdam  and  afterwards 
„Resident  to  the  Duke  of  Tuscany“  at 
Hamburg. 

Krause  —  glandulae  mucosae  conjunctivae 
Karl  Friedrich  Theodor  Krause 
(1797 — 1868),  Professor  of  Anatomy  at 
Hannover. 

Lauth  —  canalis  Lauthi  (sinus  ypnosus  sclerae) 
Ernst  Alexander  Lauth  (1803  till 
1837),  Professor  of  Physiology  and  Head 
of  the  Anatomical  Preparations  in  the 
Medical  Faculty  at  Strassburg. 

Lieberkühn  —  glandulae  intestinales 
Johann  NathanaelLieberkühn 
(1711 — 1756),  Physician  in  Berlin. 


Lieutaud  —  trigonum  vesicae 
Joseph  Lieutaud  (1703—1780),  first 
Physician  at  Aix,  afterwards  appointed 
Physician  to  Louis  XV.  and  Louis  XVI. 
at  Versailles. 

Lisfranc  —  articulationes  tarsometatarseae 

—  tuberculum  scaleni 

Jacques  Lisfranc  (1790—1847),  Pro¬ 
fessor  of  Surgery  in  Paris. 

Lissauer  —  Lissauer’s  marginal  zone  of  the 
spinal  cord 

Heinrich  Lissauer  (1861 — 1891), 

Assistant  Physician  at  the  Breslau  Uni¬ 
versity  Hospital  for  Psychiatry. 

Littre  —  glandulae  urethrales 
Alexis  Littre  (1658 — 1726),  Anatomist 
and  Surgeon  in  Paris. 

Lower  —  tuberculum  intervenosum 
RichardLower  (1631 — 1691),  Physician 
in  London. 

Luys  —  corpus  Luysi  (nucleus hypothalamicus) 
Jules-Bernard  Luys  (1828—1897), 
Physician  in  Paris. 

Magendie  —  foramen  Magendii  (apertura  me- 
dialis  ventriculi  quarti) 

Francois  Magendie  (1783—1855), 
Physician  and  Professor  of  Physiology 
and  Pathology  in  Paris. 

Maissiat  —  tractus  iliotibialis 
Jacques-Henri  Maissiat  (1805  till 
1878),  Physician,  Professor  in  Paris; 
Conservateur  en  chef  at  the  Museum  of 
the  Ecole  de  medecine. 

Malpighi  —  pyramides  renales 

Marcello  Malpighi  (1628 — 1694), 
Professor  of  Medicine  at  Bologna,  Pisa 
and  Messina,  finally  Physician  to  Pope 
Innocence  XII.  at  Rome.  Malpighi  is 
the  originator  of  microscopic  anatomy. 

Marshall  —  vena  obliqua  atrii  sinistri 
John  Mar  shall  (1818—1891),  Professor 
of  Surgery  and  Anatomy  in  London. 

Meckel  —  Meckel’s  cartilage 
Johann  Friedrich  Meckel  the 
Y  o  u  n  g  e  r  ,  (1781—1833),  Professor  of 
Anatomy  and  Surgery  at  Halle. 

Meibom  —  glandulae  tarsales 
Heinrich  Meibom  (1638 — 1700),  Pro¬ 
fessor  of  Medicine,  History  and  Poetry 
at  Helmstädt. 

Meynert  —  fasciculus  retroflexus 
Theodor  Meynert  (1833—1892),  Pro¬ 
fessor  of  Neuropathology  in  Vienna. 

Moll  —  glandulae  ciliares 
Jacob  Anton  Moll  (1832—1914), 
Oculist  at  the  Hague  (Netherlands). 

Monro  —  foramen  interventriculare 

—  sulcus  hypothalamicus 
Alexander  Monro  (Tertius)  (1773  till 

1859),  Professor  of  Anatomy  and 
Surgery  at  Edinburgh. 
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Montgomery  —  glandulae  areolares 
William  Fetherston  Montgom¬ 
ery  was  born  about  1797  and  died  in 
1859,  Obstetrician  in  Dublin. 

Morgagni  —  appendices  vesiculosae  epoophori 

—  appendix  testis 

—  columnae  rectales 

—  foramen  caecum  linguae 

—  fossa  navicularis  urethrae 

—  lacunae  urethrales 

—  ventriculus  laryngis 

Giovanni  Battista  Morgagni 
(1682 — 1771),  Professor  of  Anatomy  at 
Padua. 

Müller  —  fibrae  circulares  m.  ciliaris 
Heinrich  Müller  (1820 — 1864),  Pro¬ 
fessor  of  Anatomy  at  Würzburg. 

Müller  —  Müller’s  duct 

Johannes  Müller  (1801 — 1858),  Pro¬ 
fessor  of  Anatomy  and  Physiology  in 
Berlin. 

Nuhn  —  glandula  lingualis  anterior 
Anton  Nuhn  (1814 — 1889),  Professor  of 
Anatomy  at  Heidelberg. 

Pacchioni  —  foveolae  granuläres 

—  granulationes  arachnoideales 
Antonio  Pacchioni  (1665 — 1726), 

Anatomist  in  Rome. 

Pacini  —  corpuscula  lamellosa 
FilippoPacini  (1812—1883),  Professor 
of  Anatomy  at  Florence. 

Petit  —  trigonum  lumbale 
Jean-Louis  Petit  (1674 — 1760),  Sur¬ 
geon  in  Paris. 

Peyer  —  noduli  lymphatici  aggregati 
Johann  Konrad  Peyer  (1653 — 1712), 
Physician  and  subsequently  Professor 
of  Rhetoric  and  Natural  Science  at 
Schaffhausen. 

Poupart  —  ligamentum  inguinale 
Francois  Poupart  (1616 — 1708), 
Surgeon  in  Paris,  Physician  to  Lady 
Maintenon  in  the  reign  of  Louis  XIV. 

Purkinje  —  stratum  gangliosum  cerebelli 
Johannes  Evangelista  Ritter 
von  Purkinje  (1787—1869),  Pro¬ 
fessor  of  Physiology  and  Pathology  at 
Breslau,  of  Physiology  at  Prague. 

Rathke  —  Rathke’s  pouch 
Martin  Heinrich  Rathke  (1793  till 
1860),  first  Professor  of  Physiology  and 
Pathology  at  Dorpat,  then  of  Zoology 
and  Anatomy  at  Königsberg. 

Reil  —  sulcus  circularis  insulae 
Johann  Christian  Reil  (1759  till 
1813),  Professor  of  Clinical  Medicine  at 
Halle  and  in  Berlin. 

Reißner  —  membrana  vestibularis 
Ernst  Reißner  (1824 — 1878),  Professor 
of  Anatomy  at  Dorpat. 


Riolan  —  musculus  ciliaris 

Jean  Riolan,  the  son,  (1580 — 1657), 
Professor  of  Anatomy,  Botany  and 
Pharmacology  in  Paris,  Physician  to 
Henry  IV.  and  to  Louis  XIII,  Head- 
phvsician  of  the  Queen-Mother  Maria  of 
Medici. 

Rivinus  incisura  tympanica 

AugustQuirinusRivinus  (1652  till 
1723),  first  Professor  of  Physiology  and 
Botany,  then  of  Pathology  and  finally 
of  Therapeutics  at  Leipzig.  Known  for 
his  classification  of  plants. 

Rolando  —  substantia  gelatinosa 

—  sulcus  centralis 

*  Luigi  Rolando  (1773—1831),  Physician 
to  King  Victor  Emanuel  of  Sardinia, 
Professor  of  Medicine  at  Sassari,  of 
Anatomy  at  Turin. 

Rosenmüller  —  recessus  pharyngeus 

Johann  Christian  Rosenmüller 
(1771  — 1820),  Professor  of  Anatomy 
at  Leipzig. 

V 

Santorinus  —  cartilago  corniculata 

—  concha  nasalis  suprema 

—  ductus  pancreaticus  accessorius 

—  incisurae  cartilaginis  meatus  acustici 
externi 

—  papilla  duodeni 

—  tuberculum  corniculatum 

Giovanni  Domenico  Santorini 

(1681  —  1737),  Professor  of  Anatomy  at 
Venice. 

Sappey  —  venae  parumbilicales 

Marie-Philibert-ConstantSap- 
p  e  y  (1810—1896),  Professor  of  Ana¬ 
tomy  at  Paris. 

Scarpa  —  fossa  Scarpae  major  (trigonum 
femorale) 

—  nervus  nasopalatinus 

Antonio  Scarpa  (1752—1832),  Pro¬ 
fessor  of  Anatomy  and  Surgery  first  at 
Modena,  then  at  Pavia,  finally  Professor 
of  Surgery  at  Pavia. 

Schlemm  —  canaÜ6  Schiemmi  (sinus  venosus 
sclerae) 

Friedrich  Schlemm  (1795 — 1858), 
Professor  of  Anatomy  in  Berlin. 

Schwalbe  —  nucleus  nervi  vestibularis  me- 
dialis 

Gustav  Schwalbe  (1844 — 1916),  Pro¬ 
fessor  of  Anatomy  at  Leipzig,  Jena, 
Königsberg  and  Strassburg. 

Spigelius  —  linea  semilunaris 

—  lobus  caudatus 

Adrian  van  den  Spieghel  (Spi¬ 
gelius),  (1578 — 1625),  Professor  of 
Anatomy  and  Surgery  at  Padua. 
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Stenonis  —  ductus  parotideus 

—  Stensen ’s  passage 

Niels  Stensen  (Nicolaus  Steno¬ 
nis,  aliasSteno,  alias  Steno- 
n  i  u  s)  ,  was  born  in  Copenhagen  in  1638, 
wrote  (usually  in  Italy)  on  anatomical, 
physiological  and  geological  topics,  was 
appointed  Physician  to  the  Grand-Duke 
Ferdinand  II.  of  Tuscany,  turned  Roman 
Catholic  in  1667,  was  Professor  of 
Anatomy  in  Copenhagen  from  1672  till 
1674,  in  1675  he  was  ordained  a  priest  at 
Florence,  in  1677  he  journeyed  as  „Bishop 
of  Titiopolis“  to  Miinster,  Hanover  and 
Brunswick  with  the  intention  of  winning 
back  the  North  for  the  Church  of  Rome. 
He  died  in  1686  at  Schwerin.  He 
was  buried  in  the  Medicean  Vault  at 
St.  Lorenzo  in  Florence  by  order  of  the 
Grand-Duke  Cosimo. 

Stilling  —  nucleus  dorsalis  medullae  spinalis 

Benedict  Stilling  (1810 — 1879), 
Surgeon  and  Anatomist  at  Cassel. 

Sylvius  —  aquaeductus  cerebri 

—  fissura  cerebri  lateralis 

—  fossa  cerebri  lateralis 

Franz  de  le  Boe  (Sylvius)  (1614  till 
1672),  first  Physician  in  Amsterdam, 
then  Professor  at  Leyden. 

Tarin  —  fossa  interpeduncularis 

PierreTarin  (was  born  about  1725,  and 
died  in  1761),  Anatomist  in  Paris. 

Tawara  —  Tawara’s  node 

Sunao  Tawara  was  born  in  1875.  Pro¬ 
fessor  of  the  Pathological  Institute  in  the 
Imperial  University  at  Kyushu  (Japan). 

Tenon  —  fascia  bulbi 

—  spatium  interfasciale 

Jacques-Rene  Tenon  (1724 — 1816), 

Surgeon  and  Oculist,  Professor  of  Patho¬ 
logy  in  Paris. 

Thebesius  —  foramina  venarum  minimarum 

—  valvula  sinus  coronarii 

Adam  Christian  Thebesius,  lived 
at  the  close  of  the  17th  and  at  the 
beginning  of  the  18th  century,  Physician 
at  Hirschberg  (Silesia). 

Tiirck  —  Tiirck’s  bundle  (Temporal  [cerebro-] 
pontile  path) 

Ludwig  Tiirck  (1810—1868),  Neu¬ 
rologist  and  Laryngologist  in  Vienna. 

Valsalva  —  ligamenta  auricularia 

—  sinus  aortae 

Antonio  Maria  Valsalva  (1666  till 
1723),  Professor  of  Anatomy  and 
Surgeon  at  Bologna. 


Varolio  —  pons 

Costanzo  V  arolio  (1543—1575),  Pro¬ 
fessor  of  Anatomy  and  Surgery  at  Bo¬ 
logna,  Professor  at  Rome,  Physician  to 
Gregor  XIII. 

Vater  —  corpuscula  lamellosa 
Abraham  Vater  (1684—1751),  Pro¬ 
fessor  of  Anatomy,  finally  of  Thera¬ 
peutics  at  Wittenberg. 

Vicq  d’Azyr  —  fasciculus  thalamomamillaris 
Felix  Vicq-d’Azyr  (1748-1794), 
Physician  in  Paris,  published  works  es¬ 
pecially  on  Anatomy  and  Zoophysics. 

Vidius  —  canalis  pterygoideus 

—  arteria,  nervus,  vena  canalis  pterygoidei 
Guido  G  u  i  d  i  (Lat.  Vidus  Vidius), 

was  born  at  the  beginning  of  the  sixteenth 
century,  was  Appointed  Physician  to 
Francis  I.  and  Professor  of  Medicine  in 
Paris,  then  Professor  of  Philosophy  and 
Medicine  at  Pisa  where  he  died  in  1569. 

Vieussens  —  ansa  subclavia 

—  limbus  fossae  ovalis 

Raymond  de  Vieussens  (1641  till 
1716),  Physician  at  Montpellier,  from 
time  to  time  in  Paris. 

Wharton  —  ductus  submaxillaris 
ThomasWharton  (1610-1673), Physi¬ 
cian  in  London. 

Willis  —  circulus  arteriosus 
Thomas  Willis  (1621 — 1675),  first  Pro¬ 
fessor  of  Natural  Science  at  Oxford, 
afterwards  Physician  in  London. 

Winslow  —  foramen  epiploicum 

—  pancreas  Winslowi  (processus  uncinatus 
pan  ere  at  is) 

JakobBenignus  Winslow  (1669  till 
1760),  Professor  of  Anatomy  in  Paris. 

Wirsung  —  ductus  pancreaticus 

Johann  Georg  Wirsung  was  born  in 
1600  at  München;  he  was  assassinated 
in  1643;  5  years  Prosector  at  Padua. 

Wrisberg  —  cartilago  cuneiformis 

—  ganglion  cardiacum 

—  tuberculum  cuneiforme 
Heinrich  August  Wrisberg  (1739 

till  1808),  Professor  of  Anatomy  at 
Gottingen. 

Zinn  —  annulus  tendineus  communis 

—  zonula  ciliaris 

Johann  Gottfried  Zinn  (1727  till 
1759),  Professor  of  Medicine  and  Director 
of  the  Botanical  Garden  in  Göttingen. 


